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CHAPTER I. INTRODUCTION 
Problem Statement 
In the 1950s and 1960s, most third world countries adopted a development 
strategy based on capital-intensive urban development rather than a more 
employment-intensive rural one. Development meant a transformation of an 
agricultural economy into an industrial and predominantly urban economy. A 
number of macro policies including an overvalued exchange rate, subsidized 
interest rates, subsidized foodstuff prices, minimum wages for an urban 
working class elite and depressed rural incentives were set to support this 
strategy. These policies resulted in the extraction of economic surplus 
from agriculture for use in promoting growth in the urban public and private 
sectors, thereby reducing investment and production incentives in agriculture 
(Pinstrup-Andersen, 1985). 
Cheap food policies, through explicit general subsidies, were particu­
larly important for this urban-industrial biased development strategy in 
order to maintain political stability, to ease the negative impacts on the 
poor, and to keep wages low. In many cases, the fiscal costs were high and 
they were financed with deficit spending and large foreign loans. 
From a strictly technical perspective, it was impossible to continue 
with these policies for a long time without encountering macroeconomic 
Imbalances. Serious macro distortions arose and caused a need for macro 
economic policies more consistent with scarce resources in the economy. 
These reforms Implied painful adjustments: foodstuff price increases, cuts or 
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elimination of general subsidies, reduction of real Incomes of workers, 
Increased unemployment, etc. (Tlmmer, 1986). 
But these price adjustments affected consumers' well-being differently. 
The fact that consumption patterns vary by income level means that welfare 
effects vary for different income groups when commodity prices change. In 
other words, the welfare levels of poor and rich consumers are affected 
differently by price changes since behavioral parameters with respect to 
consumption are different across socio-economic classes. Specifically, it 
would be expected that the changes would cause severe reductions in food 
consumption by low income households since food represents a large share of 
their total budget, and because many of the subsidized (basic) commodities 
are a large share of their food expenditures. 
Unfortunately, traditional welfare analysis of price policy changes is 
usually done considering all consumers as a group (and using the notion of 
consumer surplus which is an exact measure of consumer welfare only in 
restrictive cases). As a result, this approach provides only a very general 
measure of the change in welfare because it does not show how the welfare 
levels of specific groups of consumers are affected. Focusing on all 
consumers as a group proves to be totally ineffective and is not useful if 
policy makers are concerned, as they generally are, with the effects of these 
adjustments on the well-being of specific target groups. Any generalization 
to these target groups using these parameters could be misleading and 
erroneous. Thus, there is a need for consistent methodologies that could be 
used not only to measure accurately the welfare effects caused by a given 
3 
price policy on different groups of consumers but also to cope with the 
possibility of designing compensation schemes for the poor. 
The estimation of demand parameters plays a crucial role in such 
methodologies. These demand parameters should come from the estimation of 
demand systems at the different socio-economic class levels because: 1) 
people from different Income groups have different consumer behavior; 2) it 
is difficult to incorporate income distributional effects into demand 
analysis; and 3) there is a need for getting unbiased and consistent 
structural demand parameters. Income group specific demand parameters 
estimated in this way can then be used to make an accurate evaluation of the 
effects of alternative price policies on the well being of the different 
Income groups, to design any specific target group compensation schemes (such 
as a food price subsidy, food stamps, etc), and to design policies to 
Increase the dietary adequacy of nutritionally deficient groups (Pinstrup-
Andersen, 1981, 1985, 1986, 1987, 1988; Pinstrup-Andersen et al. 1976, 1978, 
1988; Timmer, 1981; Alderman and Timmer, 1980; Pitt, 1983; Kennes, 1983). 
In conclusion, since demand parameters must be estimated for each income 
group, it is appropriate to make a disaggregated welfare analysis for each 
Income group. 
Based on what has been described before, we believe that such consistent 
methodologies should include basically the following three steps: 
1) classification of the population into appropriate income classes; 
2) estimation of demand parameters for each income class; and 3) welfare 
analysis based on the behavioral parameters estimated in the previous step. 
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In this study we will use this methodology to evaluate the welfare changes of 
price policies on different groups of consumers In urban Indonesia. By 
proceeding In this way, It may be possible to: 1) target Interventions toward 
poor households; 2) model substitution effects that can not be Ignored In 
policy formulation (Plnstrup-Andersen, 1981, 1985, 1986, 1987, 1988); and 3) 
choose appropriate compensation schemes (supplemental Income vs subsidies). 
In the specific Indonesian setting, this need Is critical In times when 
the macroeconomlc Imbalances described above are leading the Government of 
Indonesia (GOI) to liberalize agricultural policy. 
The GOI has Intervened directly and indirectly in the foodstuff markets 
in order to control and stabilize prices. For instance, the main foodstuff 
in the diet and key commodity in the Indonesia's food security strategy has 
been rice. The GOI has Intervened directly in rice markets by setting floor 
and celling prices and indirectly by subsidizing input prices. In the case 
of com, which Is the main input used by the growing and modern poultry 
industry, the GOI has not only Intervened through the BIMAS palawlja program 
(for nonrice staples and secondary crops) by Investing resources in research 
and maintaining floor prices for com, but also subsidized the prices paid by 
the feed mills (Timmer, 1990). In addition, the GOI Intervenes directly in 
the wheat, soybean, soybean meal and sugar markets through a combination of 
release prices, floor prices, celling prices and implicit tariffs. Through 
control over import and export licensing, the GOI also exercises an ample 
degree of Influence in the peanut and mungbean markets (Tabor et al. 1987). 
The necessary cutbacks in real public expenditures will cause a decrease 
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in both forms of government Intervention. Then, as an immediate effect of 
this liberalization of agricultural policy, prices of foodstuffs will 
Increase causing differential welfare effects on consumers. In this 
situation, there Is an Immediate need by policy makers for consistent 
methodologies that will help them to monitor effectively the effects of 
existing or proposed economic Interventions. Also, such methodologies would 
be useful if policy makers, because of the social and political pressures 
that follow macroeconomlc reforms, face the problem of designing short run 
interventions that are both sound in fiscal terms and effective in their 
impact on the poor. These methodologies should also provide the basis for 
comparing the monetary as well as the social costs of agricultural policies 
in terms of what is needed to hold constant the welfare levels of target 
groups. 
The need for such methods of analysis also occurs when International 
development institutions like the World Bank, the Inter-American Development 
Bank and others consider ways to better channel their resources and evaluate 
development projects targeted to low income groups in developing countries. 
Several studies have estimated demand elasticities for the staple crops 
of Indonesia but none of them has estimated the demand parameters for each 
income class. Some selected demand elasticities estimates from previous 
studies are presented in Table 1.1 for the reader's information. This Table 
is an updated version of the one presented in Teklu et al. (1986). 
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Objectives 
The general objective of this dissertation is to develop a 
theoretically sound methodology that could be used to measure changes in the 
welfare level for different income groups caused by the adoption of 
alternative food price policies. Such a methodology could also have 
extended applications for agricultural production analysis as well. There 
are three specific objectives for this dissertation. 
1. Develop a methodology to classify households in income groups. 
2. Analyze expenditure patterns and the structure of demand for different 
income groups using data for urban Indonesia. This will yield a set of 
demand parameters for every income group. 
3. Evaluate the specific welfare effects of selected price policies for 
different income groups. 
Organization of the Study 
This study is organized in eight chapters. Chapter I describes the 
problem and the need for a methodology to evaluate welfare effects of food 
price policies. The general and specific objectives are also outlined in 
this chapter. Chapter II reviews traditional demand theory as well as the 
new developments in duality theory and its extension to welfare analysis. 
Chapter III discusses separability issues, their implications for demand 
system estimation and aggregation theory. The Almost Ideal Demand System 
(AIDS) and the notion of flexible functional forms are also addressed. 
Chapter IV discusses data issues and the empirical application of some of the 
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concepts presented In Chapter III. A methodology designed to classify 
households in income groups and an analysis of patterns of consumption of 
these newly formed income groups are presented in the second part of this 
chapter. In Chapter V, the econometric methodology and the problems found 
in the empirical estimation of demand systems for different Income groups are 
addressed. In Chapter VI a discussion of the empirical findings is made. 
Income group specific price and demand elasticities are presented. In 
Chapter VII Policies are simulated in order to evaluate the different welfare 
effects of alternative price scenarios. Finally, in Chapter VIII the 
summary and conclusions of the study are presented. 
Table 1.1 Selected own price and expenditure elasticities for staple crops 
in Indonesia 
Data Demand Country/ Income Group Elasticity 
Study Source System Region Location Crop ('000 Rp/Pop/month) Price Expendit. 
Timmer SUSENAS Uniden-
(1981) III tified 
(1967) 
Java Rice .69 
Rural 
Urban 
IN.® .3 .92 
.3 1.0 .63 
GR.*' 1.0 .34 
AV.= 
.74 
LN. .3 .75 
.3 1.0 .44 
GR. 1.0 .13 
AV. .44 
Boedino SUSENAS 
(1978) IV 
(1969-
1970) 
LES Indonesia Cereals 
Rural 
Urban 
. 6 8  
.51 
.71 
.50 
Boedino SUSENAS log 
(1978) IV/V linear 
(1976) 
Indonesia Rice 
Corn, tuber 
& root crops 
.63 
. 26  
.69 
.30 
Hedley SUSENAS 
(1978) V 
(1976) 
LES Java Cereals 
Rural 
Urban 
.56 
.24 
Table 1.1 Continued 
Data Demand Country/ 
Study Source System Region Location 
Off Java 
Rural 
Urban 
World SUSENAS 
Bank V 
(1978) (1976) 
Uniden- Indonesia 
tified 
Java 
Rural 
Urban 
Income Group Elasticity 
Crop ('000 Rp/Pop/month) Price Expendit. 
.69 
.39 
Rice 
LN. 2.0 .98 
2.0 - 3.999 .61 
4.0 - 7.999 .33 
GE.d 8.0 .19 
AV. .47 
LN. 2.0 .96 
2.0 - 3.999 .58 
4.0 - 7.999 .32 
GE. 8.0 .16 
AV. .49 
LN. 2.0 .99 
2.0 - 3.999 .62 
4.0 - 7.999 .38 
GR. 8.0 .24 
AV. .56 
LN. 2.0 .46 
2.0 - 3.999 .25 
4.0 -• 7.999 .12 
GR. 8.0 .07 
AV. .1 
Table 1.1 Continued 
Data Demand Country/ 
Study Source System Region 
Off Java 
Timmer SUSENAS 
& V 
Alderman (1976) 
(1979) 
log Indonesia 
linear 
Income Group Elasticity 
Location Crop ('000 Rp/Pop/month) Price Expendit. 
Rural 
Urban 
LN. 2.0 1.04 
2.0 -• 3.999 .67 
4.0 -• 7.999 .34 
GR. 8.0 .22 
AV. .44 
LN. 2.0 1.15 
2.0 -• 3.999 .68 
4.0 -• 7.999 .33 
GR. 8.0 .29 
AV. .49 
LN. 2.0 .90 
2.0 • - 3.999 .55 
4.0 • - 7.999 .42 
GR. 8.0 .03 
AV. .32 
M 
o 
Rice 
Cassava 
LN. 2.0 -1.92 1.16 
2.0 • • 3.0 -1.48 .92 
3.0 -• 5.0 -1.16 .68 
GE. 5.0 -.74 .28 
AV. -1.11 .53 
LN. 2.0 1.28 .99 
2.0 •  3.0 -.82 .68 
3.0 •  5.0 -.94 .39 
GE. 5.0 -.78 -.08 
AV. -.80 .39 
Table 1.1 Continued 
Data Demand Country/ Income Group Elasticity 
Study Source System Region Location Crop ('000 Rp/Pop/month) Price Expendit. 
Rural 
Urban 
World Uniden- Uniden- Indonesia 
Bank tified tified 
(1984) 
Rice LN. 2. 0 -1.33 1.17 
2.0 -• 3. 0 -.99 .92 
3.0 -• 5, .0 -.82 .70 
GE. 5, .0 -.61 .36 
AV. -.84 .58 
Fresh 
Cassava LN. 2 .0 -1.26 .99 
2.0 -• 3 .0 -.81 .68 
3.0 • • 5 .0 -.94 .39 
GE. 5 .0 -.78 -.05 
AV. -.91 .41 
Rice 
LN. 2 .0 -1.32 1.00 
2.0 • - 3 .0 -1.06 .76 
3.0 • - 5 .0 -.92 .53 
GE. 5 .0 -.72 .07 
AV. -.81 .27 
Fresh 
Cassava LN. 2 .0 -1.27 .84 
2.0 - 3 .0 -.81 .52 
3.0 - 5 .0 -.94 .23 
GE. 5 .0 -.78 -.37 
AV. -.86 -.05 
Rice -.15 .20 
Corn -2.27 -.21 
Wheat -.53 .99 
Cassava -.19 .20 
Sweet Potat 
-.47 -.02 
Table 1.1 Continued 
Data Demand Country/ Income Group Elasticity 
Study Source System Region .Location Crop ('000 Rp/Pop/month) Price Expendit. 
Cherni- SUSENAS log 
chovslg VI linear 
& (1978) 
Meesook 
(1984) 
Java Rice 
Corn 
Wheat 
Cassava 
Potatoes 
Off Java Rice 
Corn 
LE.® 12.999 3.02 
13.0-23.999 .91 
CE. 24.000 .03 
LE. 12.999 -.62 
13.0-23.999 -.43 
GE. 24.000 .20 
LE. 12.999 .06 
13.0-23.999 -.03 
GE. 24.000 .94 
LE. 12.999 .24 
13.0-23.999 .79 
GE. 24.000 -.07 
LE. 12.999 .54 
13.0-23.999 1.24 
GE. 24.000 1.67 
LE. 22.999 1.15 
23.0-35.999 .40 
GE. 36.000 .05 
LE. 22.999 -.29 
23.0-35.999 -.13 
GE. 36.000 .57 
Table 1.1 Continued 
Data Demand Country/ 
Study Source System Region 
Dixon, SUSENAS Uniden- Java 
Anwar, V tified 
& Hears (1976) 
in 
Hears 
(1981) 
Off Java 
Income Group Elasticity 
Location Crop ('000 Rp/Pop/month) Price Expendit. 
Wheat 
Cassava 
Potatoes 
Rice 
Rural 
Urban 
Rural 
Urban 
LE. 22.999 
23.0-35.999 
GE. 36.000 
LE. 22.999 
23.0-35.999 
GE. 36.000 
LE. 22.999 
23.0-25.999 
GE. 36.000 
LN. 1.755 
1.755-2.300 
GR. 2.300 
.42 
1.22 
1.67 
.37 
.72 
.11 
.67 
1.67 
1.63 
.97 
.36 
LN. 1. 755 .37 
1.755 -2. 300 
GR. 2. 300 
LN. 1. 755 -1. 90 1.52 
1.755 -2. 300 -1. 58 .58 
GR. 2. 300 .88 .28 
LN. 1. 755 -2 .05 .96 
1.755 -2. 300 -.81 .35 
GR. 2. 300 -.80 
Table 1.1 Continued 
Data Demand Country/ Income Group Elasticity 
Study Source System Region Location Crop ('000 Rp/Pop/month) Price Expendit. 
Dixon SUSENAS log 
(1982) V linear 
(1976) 
Java Rural Fresh 
Cassava 
Gaplek 
Sweet 
Potatoes 
Urban Fresh 
Cassava 
Sweet 
Potatoes 
LN. 
1.755 
GR. 
AV. 
1.755 
-2.300 
2.300 
81 
-
.85 
.12 
.63 
.28 
LN. 
1.755 
GR. 
AV. 
1.755 
-2.300 
2.300 
-1. 86 
-1 
-2 
.83 
.02 
.90 
.62 
LN. 
1.755 
GR. 
AV. 
1.755 
-2.300 
2.300 
1 .56 
.39 
.80 
.64 
LN. 
1.755 
GR. 
AV. 
1.755 
-2.300 
2.300 
-
.09 
.28 
.65 
.13 
LN. 
1.755 
GR. 
AV. 
1.755 
-2.300 
2.300 
-2. 69 
-
.46 
.15 
.78 
.09 
Table 1.1 Continued 
Data Demand Country/ Income Group Elasticity 
Study Source System Region Location Crop ('000 Rp/Pop/month) Price Expendit. 
Deaton SUSENAS Unnamed Java 
(1988) (1981) Rice -.42 
Wheat -.59 
Maize -.82 
Cassava -.33 
Roots -.95 
Vegetables -1.11 
Legumes -.95 
Fruit -.95 
Meats -1.09 
Fresh Fish -.76 
Dried Fish -.24 
CARD SUSENAS AIDS Java Urban 
Rice 
Palawij a 
Fruit 
Vegetables 
Meats/Fish 
Eggs/Dairy 
Fats 
Sugar/Cond. 
Prepared 
Tobacco 
-.12 .35 
-.73 .77 
-.70 1.13 
-.68 .92 
-.61 1.00 
-.62 .83 
-.83 .62 
-.82 .78 
-.96 1.49 
-.84 .98 
Table 1.1 Continued 
Data Demand Country/ Income Group Elasticity 
Study Source System Region Location Crop ('000 Rp/Pop/month) Price Expendit. 
Rural 
Rice 
Palawij a 
Fruit 
Vegetables 
Meats/Fish 
Eggs/Dairy 
Fats 
Sugar/Cond. 
Prepared 
Tobacco 
Off Java Urban 
Rice 
Palawij a 
Fruit 
Vegetables 
Meats/Fish 
Eggs/Dairy 
Fats 
Sugar/Cond. 
Prepared 
Tobacco 
-.71 .44 
-1 .57 .83 
-
.64 1 .39 
-.89 .99 
-.75 .93 
-.69 1 .00 
-1 .17 .70 
-.80 .85 
-1 .02 1 .78 
-1 .03 1 .06 
.18 .26 
-1 .17 .94 
-.71 1 .35 
-.86 .92 
-.78 .90 
-
.67 .74 
-.94 .79 
-
.78 .81 
-1 .08 1 .50 
-.74 1 .18 
Table 1.1 Continued 
Data Demand Country/ Income Group Elasticity 
Study Source System Region Location Crop ('000 Rp/Pop/month) Price Expendit. 
Rural 
Rice 
Palawij a 
Fruit 
Vegetables 
Meat/Fish 
Eggs/Dairy 
Fats 
Sugar/Cond. 
Prepared 
Tobacco 
-.43 
•1.31 
-.67 
-.77 
-.77 
-.78 
-1.00 
-.72 
-1.10 
-.78 
.48 
.79 
1.56 
1.10 
1.02 
.94 
.90 
.98 
1.68 
1.16 
Huang Various 
(1990) Time 
Series 
AIDS Indonesia 
Rice 
Wheat 
Coarse 
- . 8 8  
-.82 
-.71 
.47 
.24 
.94 
®LN.; less than. 
t^ R.: greater than. 
•^ AV. : average. 
•^ GE. : greater or equal than. 
®LE.: less or equal than. 
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CHAPTER II. REVIEW OF CONSUMER DEMAND THEORY 
The purpose of this chapter is to review the traditional consumer 
theory as well as the concepts developed under duality theory as they are 
applied to analysis of consumer behavior. Relevant references on consumer 
demand theory are Deaton and Muellbauer (1980b); Varian (1984); Phlips 
(1983); and Johnson, Hassan and Green (1984). 
In the first part of this chapter, a general discussion of basic demand 
theory is presented. Particular emphasis is given to the notions developed 
under duality theory. One of them, and the one which is crucial for this 
dissertation, is the cost function. The concept of the cost function is 
important to understanding recent advances in applied analysis of consumer 
behavior. It not only plays a decisive role in the development of the AIDS 
but also provides the basis for theoretically consistent exact welfare 
measures. These welfare measures are the ones that will allow us to estimate 
and compare the welfare effects of alternative agricultural pricing policies. 
In the second part, as an extension to the basic model, we introduce 
household characteristics in the demand system to express differences in the 
households' preferences. In the last part, Engel functions and their 
properties are presented. 
Utility and Assumptions 
A consumer is assumed to have a binary preference ordering (described by 
the relation & "at least as good as") on the consumption bundles in his/her 
consumption set Q. If reflexivity, completeness and transitivity 
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assumptions are adopted then this preference relation can order the bundles 
in the set Q in such a way that the satisfaction derived by consuming them is 
as large as possible^ . By Imposing the reflexivlty, completeness and 
transitivity axioms on this relation, we ensure economic rationality in the 
consumer's choice. With the additional assumption of continuity, the 
consumer's preference ordering can be represented by a utility function, that 
is, a continuous function u: Q -» R such that q & x if and only if u (q) > u 
(x) for commodity bundles q and x. This allows us to treat preferences by 
conventional mathematical tools via the function u. 
Finally, two additional assumptions on preferences, in addition to the 
previous four, are usually imposed: local nonsatiatlon and strict convexity^ . 
Local nonsatiatlon means that a consumer always prefers something to nothing. 
Strict convexity implies that a consumer always prefers averages to extremes. 
By imposing the first four assumptions and the local nonsatiatlon one, the 
consumer's choice problem is reduced to the constrained maximization of 
utility. By imposing strict convexity, we restrict indifference curves to be 
convex to the origin which, in turn, guarantees a nicely behaved demand 
curve. 
Consumer demand functions 
In this section, the derivation of Harshalllan and Hickslan demand 
functions from the constrained utility maximization and cost minimization 
problems is reviewed. The concepts of Indirect utility function, cost 
function, Roy's Identity and Shephard's lema, developed under duality 
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theory, are discussed next. Finally, a discussion of the general properties 
of demand functions Is presented. 
Constrained utility maximization and Marshalllan demand functions 
The basic Implication of Imposing the completeness, reflexlvlty, 
transitivity, continuity and local nonsatlatlon assumptions on preferences Is 
that the rational consumer will always maximize utility from a given income 
level. In other words, he/she will always choose a most preferred bundle 
from the set of all bundles that he/she can afford. 
Formally, the consumer is supposed to maximize his or her utility 
function 
u ( q ) q is in Q (2.1) 
subject to the linear budget constraint 
p' q - m (2.2) 
where u refers to the utility function; q - (q^  q„) is the nxl vector of 
quantities of goods l,...,n; p - (Pi,...,Pn) is the nxl vector of prices of 
goods 1 n; m is the fixed amount of money available to the consumer. To 
solve this constrained maximization problem we form the Lagranglan function 
£ - u(q) + A (m - p'q) (2.3) 
where A is a Lagrange multiplier. Differentiating the Lagranglan function 
with respect to q^  and A, the n+1 first order conditions are obtained 
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- A Pi - 0 (i-1 n) 
aqi 
and (2.4) 
p' q - m - 0 
The assumption of regular strict quasi-concavity ensures that the second 
order condition is satisfied at any point at which the first order condition 
is satisfied. 
On the assumption that the conditions for a global maximum are 
satisfied, the solution to the system (2.4) gives the n optimal values of 
and the equilibrium value of A, as follows: 
Qi " qi CPi» • • •. iPni®) ..«in (2.5) 
and 
A - A (pi Pn.m) (2.6) 
Equation (2.5) is the so called Harshallian (or ordinary) demand 
function. It gives the quantity of a commodity that the consumer will buy 
as a function of commodity prices and income. These are the utility-
maximizing commodity bundles. Equation (2.6) gives the value of the 
Lagrange multiplier. This multiplier can be interpreted as the marginal 
utility of income. 
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Indirect utility function 
The Indirect utility function gives the solution to the original 
consumer's problem (2.1) and (2.2). That is, the Indirect utility function 
gives the maximum attainable utility for any given prices and income. It 
gives us an alternative description of preferences which reflects a degree of 
optimization and market prices. 
s. t, p' q - m 
where v(p,m) is the indirect utility function. 
The indirect utility function is obtained by substituting back the 
optimally demanded commodity bundle 
Formally, 
v(p,m) - max u (q) (2.7) 
q* - q* (qi qn) ( 2 . 8 )  
where 
qi - qi (Pi Pn.m) (2.9) 
into the direct utility function 
u* - u(q*(qi(p,m) q„(p,m))) 
- v(p,m) (2.10) 
It can be shown that the indirect utility function is continuous at 
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all prices; nonlncreaslng In prices and nondecreaslng in Income; quasi-
convex In prices and homogeneous of degree 0 In prices and Income (Varlan, 
1984). 
Cost minimization and Hlckslan demands 
The solution to the original problem of maximizing utility for a given 
level of Income produces a maximum attainable utility level u*. The dual 
problem to It is defined as the minimization of the cost necessary to reach 
the level of utility u*. Formally, the problem is 
Minimize m - p' q (2.11) 
subject to 
u ( q ) - u* (2.12) 
The solution to this problem gives the Hlckslan demand functions 
Xi - Xi (Pi. • •-.Pn.u*) (i-l,...,n) (2.13) 
which tell how demands are affected by prices holding utility constant. 
Since these demand functions exclude the income effect associated with 
price changes, they are also called compensated demand functions. 
Cost function and Sheohard's lemma 
The cost function is the solution to the dual problem given by (2.11) 
and (2.12). In this sense, the cost function gives the minimum cost of 
attaining u* at prices Pi,...,Pn. 
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c (p,u*) - min p' q (2.14) 
s. t. u(q) - u* 
where c(p,u*) Is the cost function. 
The cost function Is obtained by substituting back the vector of 
Hlckslan demands 
X - x(xi,... ,Xn) (2.15) 
*1 - *1 (P,u*) (2.16) 
Into (2.11) 
m - p x(xi(p,u*) x„(p,u*)) 
- O (p.u*) (2.17) 
It can be shown that the cost function Is homogeneous of degree one In 
prices, Increasing In u, nondecreaslng in all prices and increasing in at 
least one price, concave in prices, and continuous in prices (Deaton and 
Muellbauer, 1980b; Varlan, 1984). 
Finally, but not less important, the partial derivatives of the cost 
function with respect to prices are the Hlckslan demand functions, i.e., 
DC (P.U*) " XI (PI PN.u*) (2.18) 
api 
This property is commonly known as Shephard's lema. 
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Duality results 
The primal and dual problems are merely alternative ways of 
characterizing optimality. Thus the optimal allocation choice must be the 
same in both cases. 
Using this fact and Shephard's lemma, Marshallian demand functions can 
be obtained from the cost function by simple substitution. 
qi - *1 (P.u*) - xi (p,v(p,m)) 
- qi (Pi Pn.m) (2.19) 
In the same way, Hicksian demands can be obtained by substituting the 
cost function in the Marshallian demand. 
Xi - qi (P,m) - qi (p,c(p,u*)) 
- Xi (Pi,...,Pn."*) (2.20) 
Further, as seen before, the outlay in the primal problem must be the 
cost minimum in the dual problem 
C (Pi,..., Pn.u*) - m (2.21) 
By inverting (2.21), u can be expressed as a function of prices and income. 
Then, the following identity is true 
V [p,c(pi Pn.u*)] - u* (2.22) 
Finally, differentiating (2.21) respect to p^  with u held 
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constant and using the chain rule, 
av/api 
qi - qi (Pi Pn.m) - - • (2.23) 
av/3m 
This last expression Is known as Roy's Identity. 
Properties of demand functions 
If demand functions are continuously dlfferentlable then they possess 
the following general properties. 
Homogeneity Harshalllan demands are homogeneous of degree zero In 
prices and Income while HicksIan demands are homogeneous of degree zero In 
prices. This means that If all prices and Income (only prices In the case 
of Hlckslan demands) are multiplied by a positive constant k, the quantity 
demanded must remain unchanged. This property Is also known as "absence 
of money illusion". This property is a consequence of the specification of 
a linear budget constraint. 
Applying Euler's theorem to the demand function (2.5), the condition 
holds that 
flqi 3q 
S Pj + m - 0 . (2.24) 
J 3pj am 
By dividing all elements in (2.24) by x^ , this property can be restated in 
terms of price and Income elasticities 
2 Gij + 6i - 0 
j 
(2.25) 
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where is the price elasticity and is the Income elasticity. . This 
means that the sum of all own and cross price elasticities (f^ j) with 
respect to prices of any commodity i has to be equal to minus its income 
elasticity (ci). If demand equations are obtained from constrained 
maximization of a utility function then they automatically satisfy the 
homogeneity restriction. This is the case of the Linear Expenditure System 
(Stone, 1954). 
Adding UP The budget constraint has to be satisfied over the 
observed (or predicted) range of variation of prices and income. The 
demand equations have therefore to be such that the sum of the estimated 
expenditures on the different commodities equals total expenditure. 
This property is also a consequence of the budget constraint. Differ­
entiating the budget constraint with respect to income and manipulating 
algebraically, we get 
S w^  Si "• 1 (2.26) 
This means that the weighted sum of the Income elasticities of all goods 
equals one. The weights are the budget shares (w^ ). This is also known as 
the Engel Aggregation. 
Differentiating the budget constraint with respect to pj and 
manipulating algebraically, we get 
S Wi Eij 
i 
(2.27) 
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This means that the weighted sum of the elasticities for all goods with 
respect to the price of a certain good sums to the negative of the budget 
share of that good. This is also known as the Coumot aggregation. 
Svmnip-ftrv Denote the cross partial derivatives of the compensated 
demands as 
axi 
- Sij (2.28) 
apj 
so that the matrix 
ahi 
( ) - S (2.29) 
3pj 
Is the Substitution or Slutsky matrix of compensated price responses. Each 
term of this matrix shows how quantity demanded of good 1 changes when 
the price of good j changes holding utility constant. Then, the symmetry 
property implies that for all i-fj , it is true that 
Sij - Sji (2.30) 
or, by Young's theorem 
flxi a^ c a^ c 6x4 
_ - - - (2.31) 
apj apiôpj apjapi api 
Symmetry is a guarantee of and test of the consumer's consistency of 
choice; without it, inconsistent choices would be made. 
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Negativity This property Implies that the S matrix must be negative 
semldefinite. In practical terms, it restricts the diagonal elements of 
the matrix S to be nonpositive 
sii  ^0 (2.32) 
This expression is the "law of demand" that HicksIan demand functions can 
not be positive sloped (Deaton and Muellbauer, 1980b). 
Like the symmetry property, negativity is also derived from the 
existence of consistent preferences; this result follows from the concavity 
of the cost function which is due to the fact that costs are minimized. 
Welfare measures 
The cost functions and consumer demand functions provide the basis for 
welfare analysis of price changes. In this section, four alternative 
measures of welfare changes are presented. Three of them (true index of 
cost of living, compensating variation and equivalent variation) measure 
correctly welfare changes. Harshalllan consumer surplus is exact only 
under special conditions. The exact measures can be described in terms 
of the cost function: while index numbers are based on ratios of the cost 
function under different price regimes, compensating and equivalent 
variation are based on differences of the values of the cost function 
evaluated at different sets of prices and fixed utility levels. These are 
defined below. 
30 
The true cost of living Index 
The true cost of living Index shows how the cost of attaining a given 
level of well-being changes under two different price regimes. It is 
defined as 
P (p^ ,p°,u*) - c fu*.D^ ) (2.33) 
c (u'.pO) 
where p" is a vector of base period prices; p^  is a vector of comparison 
prices and u* is the reference Indifference curve. The presence of u* in 
(2.33) implies that if individuals have different Income levels, and hence 
different utility levels, then their cost of living will be affected 
differently when prices change. This would not be the case only when 
preferences are homothetic. 
Marshallian cnnsump-r surplus 
Harshalllan consumer surplus measures the change in welfare resulting 
from a price change in monetary terms. 
Mathematically, 
1 
CS - - S / Xi (p,m) dpi + Am (2.34) 
1 0 
where the initial situation is 0 and the 1 is the final situation. 
Samuelson (1947) realized that consumer surplus is essentially 
superfluous to the theory of consumer behavior, therefore its use as a tool 
for welfare analysis is limited. It provides a consistent measure of 
welfare change only when the marginal utility of Income is constant. This 
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condition Is satisfied only under two very restrictive conditions: first, 
If preferences are homothetlc; and second If there Is no Income effect when 
the price of a commodity changes. 
Compensating Variation 
Compensating variation Is the amount of money which needs to be 
provided (or the amount of money which must be taken away) to leave the 
Individual as well off In the new situation as he/she was in the old 
situation. Formally, 
Since the HicksIan demand functions are the derivatives of the cost 
function. Integration also gives the difference In costs of reaching the 
same level of well-being at two different price situations. Then 
Equivalent Variation 
Equivalent variation is the minimum amount of Income an Individual is 
willing to receive (or the maximum amount he/she is willing to pay as a 
bribe) to forego a move from the original situation. Formally, 
CV - c (u°,p^ ) - c (uO.pO) (2.35) 
CV - - / S Xi (p,u°) dpi + Am 
P' 1 
(2.36) 
EV - c (u^ ,p^ ) - c (ui.pO) (2.37) 
In terms of compensated demand functions, it is expressed as 
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EV - - / S Xi (p,u^ ) dpi + Am (2.38) 
P° i 
The compensating variation Is especially Important for policy analysis 
because It gives the actual amount of money required to leave the consumer 
at least as well off as before the change in the pricing policy. In 
empirical practice, these exact measures of welfare change are estimated by 
retrieving the underlying cost function using the estimated parameters of a 
complete system of demand equations. 
Incorporation of household characteristics in demand functions 
In evaluating demand behavior, differences In household characteris­
tics will affect demand and also welfare measures. Households are not 
homogeneous; households with different characteristics have different 
consumption patterns. In this sense, economists have used the fact that 
households have different characteristics to explain their differences in 
preferences. These differences in behavior are modeled by making demand 
depend not only on prices and Income but also on household 
characteristics. In practical terms, additional parameters are added to 
the demand system and only these additional parameters depend on the 
demographic variables (Follak and Wales, 1980, 1981). 
In this section five general procedures for incorporating demographic 
variables into demand systems are presented. Special attention is paid to 
the demographic translation procedure which is the one to be adopted in 
this study to Incorporate demographic variables. We have chosen this 
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procedure because: (1) It is by far the easiest and most commonly used 
procedure to incorporate these variables in demand systems, and (ii) it is 
the most appropriate procedure given that we have other demographic 
variables other than the number of household members per age group. 
Demopranhic translating 
Demographic translating replaces the original system of demand 
equations by 
qi (p.m) - di + g (p, m - p d) (2.39) 
where d is the vector of translation parameters and where each d^  depends 
on the demographic variables through the functional form 
di - Di (N). (2.40) 
N is a vector of translating variables representing characteristics of all 
households (religion, location, education, number of household members per 
sex-age group, etc). Translating can sometimes be interpreted as allowing 
subsistence parameters of a demand system to depend on the demographic 
variables. Alternatively, the demand function (2.39) can be viewed as 
being generated in a two-stage budgeting process. First, the household 
allocates part of its total expenditures to the vector d of necessary 
quantities. Then, in the second stage, it allocates the remaining balance 
among the various commodities. 
In applied work, linear demographic translating 
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Di (N) - Pi + S fij Nj (2.41) 
J 
has been commonly used because it provides a convenient specification of 
the function relating the translation parameters to the demographic 
variables ( Pollak and Wales, 1978; Capps, Tedford and Havllcek, 1985; 
Kokoskl, 1986; Helen and Pompelll, 1988, 1989; Helen and Wessells, 1988). 
Demographic scaling 
Demographic scaling replaces the original system of demand equations 
by 
qi - (P,m) - Si gi (p s.m) (2.42) 
where s is the vector of scaling parameters and where each s^  depends on 
the demographic variables through the functional form 
Si-Si(N). (2.43) 
N is the vector of scaling variables. If the scaling functions (2.43) are 
the same for all goods, then their common value reflects the number of 
"equivalent adults" In the household. If they are different, they repre­
sent commodity-specific-adult-equivalent scales. In this latter case, we 
can view both preferences and demand behavior in terms of demographlcally 
scaled prices and quantities. That is, we can interpret the household's 
preferences as depending not on the number of gallons of milk it consumes, 
but on gallons per (milk) equivalent adult. Similarly, the relevant price 
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is not the price per gallon, but the price per gallon per (milk) equivalent 
adult (Pollak and Wales, 1980, 1981). 
Linear demographic scaling is given by 
Si (N) - 1 + S Sij Nj (2.44) 
j 
Other specifications 
There are several other extensions to the translating and scaling 
procedures described above. 
Gorman (1976) proposed a specification that replaces the original 
system by 
q (p,m) - di + Si gi (p s,m - p d) (2.45) 
where the vectors d and s are parameters postulated to depend on socio-
demographic variables. It can be obtained from the original demand system 
by first translating and then scaling. 
An alternative procedure is the reverse Gorman specification. This 
procedure yields the demand system 
qi (P.m) - Si [di + gi (p s,m - p s d] (2.46) 
which is obtained by first translating and then scaling the full demand 
system. 
A fifth procedure, referred to a the Modified Frais-Houthakker 
procedure, replaces the original demand system by 
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Ai (P.m) - Si gi (p,m/so) (2.47) 
where the s^ 's are specific scales for commodities which depend on the 
demographic variables and Sq is an income or composite scale. 
Engel functions 
A useful form of demand equations is the Engel function. For these 
functions, prices are held fixed and consumption depends on Income (and 
household characteristics) only. 
Engel functions can be used to classify goods (into luxuries, 
necessities and inferior goods) and to evaluate consumption patterns among 
Income groups. For this dissertation work, Engel curves are going to be 
used for the latter reason. In chapter IV and V we propose a methodology 
to classify households in Income groups based on analysis of residuals from 
Engel relationships. In this last section, a brief presentation of Engel 
functions is made. 
The relationship 
qi - gi* (m) (2.48) 
is referred to as an Engel curve. Engel functions are demand functions 
that express the expenditure on a good as a function only of income by 
assuming all prices constant. 
When Engel functions are used to classify goods, luxuries, necessities 
and Inferior goods are defined as follows: (1) is a luxury good if a 
percentage Increase in income causes a larger percentage Increase in the 
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demand for q^ . (2) Is a necessary good if a percentage Increase In 
Income Increases the demand for q^  by a smaller percentage. (3) q^  is an 
inferior good if m and q^  are negatively related. 
Various functional forms for Engel relationships have been proposed 
(Leser, 1963; Frais and Houthakker, 1971). Among them are the double 
logarithmic, semilogarithmic, hyperbolic, logarithmic reciprocal and the 
cumulative distribution function of the lognormal distribution forms. 
None of these forms is fully consistent with the adding up restriction. 
Thus, the plausibility of these models is not enhanced by their failure to 
meet this restriction. Only the linear specification is consistent with 
utility maximization but it implies that preferences are homothetic. 
Preferences are said to be homothetic, if, for some normalization of 
the utility function, doubling quantities doubles utility (Deaton and 
Muellbauer, 1980b). The main implication of homothetic preferences is 
that the composition of the budget is independent of total expenditure or 
of utility. Under these conditions, a consumer will consume the same 
proportion of each commodity at each level of income as long as prices are 
held fixed, and just scale this fixed consumption bundle up and down as 
income changes. This implies that rich consumers spend marginal increases 
in their income in the same way that poor people do which is not what is 
observed in reality. Therefore, it represents a quite restrictive 
structure of preferences that many researchers try to avoid. 
Despite these limitations, Engel functions are a relatively 
straightforward way of describing consumption patterns. And, there is 
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considerable historical evidence that allows comparisons among samples and 
populations. 
Concluding remarks 
The traditional theory of consumer demand as well as the new concepts 
Introduced by the duality theory have been reviewed in this chapter. 
In reviewing the traditional approach to consumer demand theory, we 
have seen how the axioms of choice have led to utility functions and then 
to a system of demand equations by solving the constrained utility 
maximization problem. The demand equations can be conditioned on 
demographic characteristics. As an extension to the basic model, we have 
reviewed the most common procedures for incorporating household 
characteristics in demand functions as a way to explain differences in 
household's preferences. 
An interesting and convenient form of demand equation arises when 
prices are held fixed so that consumed quantities depend on income only; 
the Engel functions. The analysis of differences in Engel relationships 
is used in the following chapters to classify households in Income groups. 
The recent developments in duality theory provide the theoretical 
basis for using the cost function as an alternative to the utility function 
in representing preferences. This alternative proves to be very useful 
for empirical applications because it provides new consistent ways to 
estimate demand systems, as will be seen in the next chapter. It also 
proves to be useful for a consistent analysis of welfare effects of price 
39 
policy changes because It permits us to estimate exact welfare measures of 
consumer loss such as the compensating variation, the equivalent variation 
and the cost of living Indexes. 
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End Notes 
1. Usually, It is assumed that Q is the nonnegative orthant in R^ . It is 
also assumed that Q is a closed and convex set. 
2. Preferences are strictly convex if and only if the representing utility 
function is strictly quasi-concave. 
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CHAPTER III. SEPARABILITY, AGGREGATION AND DEMAND SYSTEMS 
The objective of this chapter is to develop additional theoretical 
concepts that are essential to the specification of demand structures for 
empirical analysis. In this chapter, the notion of separability is 
discussed first. Aggregation theory which provides the basis for treating 
aggregate demands as the outcome of a single maximizer consumer is 
discussed next. The chapter finishes with a discussion of flexible 
functional forms and the AIDS demand system. 
Separability 
The general demand restrictions (properties) seen in Chapter II have 
very important implications for applied work because they let us reduce 
the number of parameters to estimate in a complete demand system. 
Nevertheless, given data limitations, usually this is not enough. 
Estimable specifications of complete demand systems require additional 
restrictions on consumer behavior. 
Separability is one of them. It allows the analyst both to model 
consumer choice as a certain "conditional" maximization problem and to 
estimate a system of demand equations based on "aggregates". This comes 
at the cost of imposing a specific structure to the utility function. In 
this section, various types of separability and the specific restrictions 
that they impose on consumer behavior are examined. The empirical 
implications of separability are also discussed. 
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Weak separability 
Preferences are weakly separable If the (h,...,qo goods can be 
partitioned Into S mutually exclusive and collectively exhaustive commodity 
groups Njl Ng (s(n), each group having n, goods, such that u(q) Is a 
branch utility function of the form 
where F Is a function of s variables (F'>0) and, for each s, u' Is a 
subutlllty function of subvector q" alone. The main Implication of this 
definition Is that preferences within commodity groups can be described 
Independently of the quantities In other commodity groups. 
The necessary and sufficient condition for u(q) to be weakly separable 
with respect to the s commodity groups Is that the marginal rate of 
substitution between two goods 1 and j from commodity group I is 
Independent of the quantity of any commodity outside the group. 
Mathematically, 
u (q) - F [ u^ (q^ ) u»(q») ] (3.1) 
a (uj. / Uj ) 
- 0 (3.2) 
3qk 
for all 1, j el, and k @ I. 
In terms of observed consumer behavior, the weak separability 
hypothesis implies subgroup or conditional demands of the form 
qi - qi ( mi ,pi ) (3.3) 
i 
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for all 1 belonging to commodity group I and - Z p q Is total 
i li II 
expenditure In commodity group I. In other words, weak separability 
Implies that the demand for good 1 in commodity group I can be expressed as 
a function of the prices and the expenditure in that commodity group (I) 
only. This does not mean that the quantities demanded in one commodity 
group are independent of the prices of commodities in other groups or of 
total expenditures. It means that total income and the prices of goods 
outside the commodity group affect these conditional demand functions only 
through their effect on the expenditures on that group. Formally, 
following Phlips (1983), weak separability restricts the cross substitution 
for Marshallian demands to be of the form 
3qi H i  
- /^ ij (3.4) 
dpj dm 
( aqi / dm ) - ( dqi / Smj ) ( gm^  / 6^  ) (3.5) 
li 
where 1 e I, j e J and m is total Income. Equation (3.4) says that the 
change In demand for good i (belonging to commodity group I) Induced by a 
change in the price of good j (belonging to commodity group J) is 
proportional to the change in the demand for good 1 induced by a change in 
income. The factor of proportionality /ijj summarizes the pattern of 
substitution between groups I and J. The factor of proportionality is 
the same for all goods in commodity group I and it is specific for 
changes in prices of goods in group J only. 
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Gorman (1971) has shown that weak separability restricts the 
substitution terms of the Slutsl^  matrix (s^ j) to be of the form 
Sij - Mij ( âqi / am ) ( flqj / am ) (3.6) 
where i e I and j e J, I ={= J being commodity groups. As before, weak 
separability implies that the factor of proportionality is the same for 
all cross-substitution effects between pairs of commodities with one member 
belonging to commodity group I and the other member belonging to commodity 
group J. Gorman has shown that relationship (3.4) is both necessary and 
sufficient for weak separability. 
The weak separability hypothesis is frequently used for the empirical 
estimation of demand systems (Heien and Pompelli, 1988, 1989; Heien and 
Wessells, 1988; Yen and Roe, 1989; Moschini and Meilke, 1989). Many 
factors determine how these commodity groups are formed; they depend mainly 
on the objectives of the study. Rarely have formal tests for weak 
separability for commodity groups been performed. Pudney (1981) tested 
several "optimal" groupings of twenty meat products for the United Kingdom 
and he rejected weak separability in all cases. Recently, Eales and 
Unnevher (1988) performed tests of weak separability to show that consumers 
choose among meat products rather than meat aggregates such as beef or 
chicken. 
Strong separability or block additivitv 
Preferences are strongly separable (or groupwise independent) if the 
,Xn goods can be partitioned into S mutually exclusive and 
45 
collectively exhaustive groups Nj N, (s)2), each group having n,.goods, 
such that u (q) is of the form 
u (q) - F [ ui(qi) + ... + u»(q«) ] (3.7) 
where F is a monotone-increasing function of one variable (F'>0) and for 
each s, u" is a subutility function of subvector q". In this case, the 
utility function is additive with respect to each sub-utility function. 
In the particular case where each commodity group contains only one element 
and F is the identity function then preferences are said to be additive. 
In this latter case, the additive or want independent utility function can 
be written as 
u (q) - u^ (q^ ) + ... + u»(q») (3.8) 
The utility function (3.7) implies that the marginal rate of 
substitution between two commodities i and j from two different commodity 
groups I and J, is independent of the consumption of any good in any third 
commodity group. Mathematically, 
3(Ui / Uj) 
-0 (3.9) 
flqk 
for all i e I, j e J, and k @ I or J (I 4 J)- Strong separability then 
implies independence between groups or "groupwise independence". This 
means that no particular relationship exists between pairs of groups, and 
we can them treat goods in two (or more) different commodity groups as 
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goods belonging to one single big super commodity group. It can also be 
deduced from Condition (3.9) that strong separability Implies weak 
separability: as the marginal utility of a commodity In one group Is 
Independent of the consumption of any good In any third group, the marginal 
rate of substitution between two goods belonging to the same group depends 
only on the goods in that group (Fhlips, 1983). Therefore, the 
restrictions (3.4) and (3.5) also apply in this case although with a 
different interpretation 
- (3.10) 
fipj 5m 
where the factor of proportionality /i has no subscript to Indicate that it 
is independent of the commodity groups to which 1 and j belong. This means 
that relation (3.10) holds for all pairs of goods. 
In terms of the substitution terms of the Slutsky matrix (s^ j), strong 
separability restricts these terms to be of the form 
sij - M ( 3qi / dm ) ( flqj / âm ) (3.11) 
It can be shown that because of (3.11), knowledge of expenditure 
elasticities alone is sufficient to determine all the own and cross-price 
elasticities. It can also be shown that the substitution matrix will only 
be negative semldeflnlte if /i is positive and if each of the expenditure 
elasticities is positive, implying that Inferior goods are ruled out and 
that the goods are allowed to be substitutes only. Finally, if the direct 
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and Indirect utility functions are additive then the utility function Is 
homothetlc, however, the converse Is not true. 
Two-stage budgeting 
Intimately linked to the notion of weak separability Is that of two-
stage budgeting. The two-stage budgeting Implies that the consumption 
decision occurs In two stages: (1) the consumer allocates expenditures 
among groups of commodities given his/her knowledge of total expenditure 
and appropriately defined group prices (there is an allotment m, (S, m,-m) 
to each commodity group); (11) the consumer optimally spends each 
allotment m, in its commodity group, with no further reference to purchases 
in other groups. Both of these allocations have to be perfect in the 
sense that the results of two-stage budgeting must be Identical to what 
would occur if the allocation were made in one step with complete 
information (Deaton and Muellbauer, 1980b). 
Weak separability is a necessary and sufficient condition for the 
second stage of this process (Deaton and Muellbauer, 1980b; Chambers, 
1988). Gorman (1959) has shown that necessary and sufficient conditions 
for the budgeting procedure to be consistent with a one stage procedure in 
which we maximize 
u - f(ui Ug,... ,u,) (3.12) 
subject to 
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s 
S CG(VIGIPG) - M (3.13) 
G-1 
by using only single price and single quantity Indexes for the commodity 
groups (we have s commodity groups), are that (1) the utility function be 
weakly separable. 
and 
(11) either: 
(a) the cost function that can be written as 
CG(U(3IPG) ~ I'G(PG) (3.14) 
Implying that each of the commodity group aggregator functions is 
homothetlc (Fuss, 1977; Deaton and Huellbauer, 1980b; Johnson, 
Hassan and Green, 1984; Chambers, 1988). 
the utility function is strongly separable, with the limitations 
seen in the previous section, while the Indirect utility function 
take the Gorman generalized polar form 
VG(%,PG) - FG[(MG / BG(PG) ] + AG(PG) (3.15) 
Household level vs Aggregated level 
In principle, demand systems can be estimated from time series data 
and from cross section data (time series of cross section data). The 
latter, would permit estimation of a complete demand system at the 
or: 
(b) 
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household level by combining family budget data with price observations. 
Such an application would Include grouping households for every year on the 
basis of per capita total consumer expenditure. Under these conditions, it 
is not reasonable to estimate a common demand system from such data because 
it does not recognize the possible Inter-group differences In consumer 
behavior. In fact, the demand equations should be estimated at the level 
of socio-economic classes. Host about this will be developed in the next 
section. 
In the past, the available statistical data usually referred to 
aggregate groups of consumers. This fact, restricted the researcher only 
to the estimation of aggregate market demands. Aggregation theory 
provides the necessary conditions under which these aggregate demands can 
be treated as if they were the outcome of the decisions of a single 
maximizing consumer so that the theory formulated for individual demands 
can be extended directly to these market demands (Deaton and Muellbauer, 
1980b). This situation is known as exact aggregation. In what follows, 
for information purposes only, two types of exact aggregation are briefly 
presented: exact linear and exact nonlinear aggregation. The problems of 
aggregation can be met through the use of particular demand system 
specifications, including the Almost Ideal Demand System (AIDS). 
Exact linear apprepation 
Aggregate demand functions which are the exact sum of individual 
demand equations exist if it is possible to write the average demand 
qi in the following special form, for some 0^ , and for all 1 
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Ai - 01 (m.p) (3.16) 
where m Is average Income and the average demand Is a function of all 
Individual Incomes and prices (Deaton and Huellbauer, 1980b; Phllps, 1983). 
In other words, for exact linear aggregation to hold, it is required that 
average market demands should be a function of average Income. 
For equation (3.16) to hold, a change in the Income distribution 
should not affect average demands. This means that every household must 
have the same marginal propensities to consume for any good. This implies 
that all individual demands must be linear in household income m^  and have 
the same slope with respect to m*", or 
where h refers to the h th household. In this case, Engel curves are 
linear. 
Equation (3.17) is necessary and sufficient for (3.16). Huellbauer 
(1975, 1976) shows that (3.17) is derived from a cost function of the 
Gorman Polar family (therefore it is consistent with utility maximization) 
which represent quas1-homo the tic preferences. 
In conclusion, quasi-homothetlc preferences or, equivalently, linear 
Engel curves are necessary conditions for exact linear aggregation. 
q\ - (P) + (P) mh (3.17) 
c*» (p,u'') - a^  (p) + u** b(p) (3.18) 
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Exact nonlinear ap^ repatlon 
Exact nonlinear aggregation requires that the average budget shares 
(wi) depend only on prices and a representative level of Income mo which 
Itself can be a function of the distribution of Income and of prices. If 
this holds, then market demand can be thought of as deriving from the 
behavior of a single representative Individual endowed with total 
expenditures mo and facing prices p. 
Muellbauer (1975, 1976) has shown that If every household has a cost 
function of the form / 
c** (p,u*>) - [u*',a(p) ,b(p)] + gf" (p) (3.19) 
where a(p), b(p) and 0^ (p) are linearly homogeneous functions of prices and 
9^  Is linearly homogeneous In a and b, then aggregate demand functions 
reflect the behavior of a "representative consumer" and would be functions 
of prices and a representative level of Income. 
Note that the cost function (3.19) is a generalization of the linear 
cost function (3.18). In this case, the name given to the conditions for 
consistent nonlinear aggregation is generalized linearity (GL) (Deaton and 
Muellbauer, 1980b). The special case where the representative level of 
Income depends only on the income distribution but not on prices is known 
as price Independent generalized linearity (PIGL). A special case of PIGL 
is the PIGLOG form whose representative cost function is 
log c (uo,p) - (1-Uo) log a(p) + uo log b(p) (3.20) 
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Since the Almost Ideal Demand System (AIDS) belongs to the PIGLOG 
family, it adds up exactly over households (Deaton and Muellbauer, 1980a, 
1980b; Phlips, 1983). 
Effects of the income distribution on demand 
Recent studies of the food situation in developing countries have 
demonstrated convincingly that relative prices, as well as income 
distribution, play a crucial role in determining food consumption, and 
related levels of hunger and malnutrition (Pinstrup-Andersen, 1981, 1985, 
1986, 1987, 1988; Pinstrup-Andersen et al. 1976, 1978, 1988; Alderman and 
Timmer, 1980; Kennes, 1983; Pitt, 1983). 
Even though in theory it is possible to incorporate Information on the 
distribution of Income in demand analysis through the representative level 
of income, in practice it is difficult to do so. This is mainly because of 
the lack of reliable data (Deaton and Muellbauer, 1980b). In dealing with 
this problem, researchers often use average expenditure Instead of the 
representative level of income and hope that the approximation error is 
small. This error is minimized only if the expenditure distribution and 
the demographic composition remain relatively constant. It is only in this 
case that the representative income level is proportional to average 
expenditures and the approximation error due to using average expenditures 
Instead of representative Income Is minimized (Deaton and Muellbauer, 
1980b). These assumptions generally do not hold. In consequence, 
distributional effects are generally not Introduced in demand analysis. 
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An alternative to this problem Is to estimate demand systems for 
different Income classes. In this sense, Income distribution can be 
represented by subdividing consumers Into a set of Income groups or socio­
economic classes and modelling the behavior of these classes separately 
(Pollak and Wales, 1981; Ray, 1980, 1982; Jarque, 1987b). In general, 
behavioral parameters with respect to consumption will be different across 
socio-economic classes. This, In turn, Implies the appropriateness of 
estimating demand functions at the level of these classes. 
Household budget surveys are the most Important source of demand data 
for specific socio-economic classes. This type of data Is used In this 
study In order to show the differing parameters of demand behavior, or. In 
other words, the structure of preferences, among Income classes. The 
approach of subdividing households In different socio-economic groups is 
followed. 
Flexible functional forms and the AIDS 
With the advances brought by duality theory, many researchers have 
generated particular cost functions (and the correspondent direct and 
Indirect utility functions) using some specific functional forms. They 
called these forms "flexible functional forms". 
The idea behind the methodology of flexible functional forms is to 
approximate the direct utility function, the indirect utility function or 
the cost function by some specific functional form that has enough 
parameters to be considered as a reasonable approximation to the true 
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unknown function (Deaton and Huellbauer, 1980b; Fhllps, 1983). Having 
these functions and using the duality results, many demand systems, such as 
the Translog and the AIDS, have been generated. 
Many researchers found this approach appealing because It lets them 
test the restrictions coming from economic theory by Imposing the 
restrictions In any of the demand systems mentioned before. Nevertheless, 
there are two major limitations to this approach: (1) the number of 
parameters to be estimated is high; and (11) the quality of the 
approximation is unknown. Tests and results of the estimation are 
conducted within the context of the approximation, not within the true 
system (Deaton and Muellbauer, 1980b; Johnson, Hassan and Green, 1984). 
The AIDS is used in this study to estimate the structural parameters 
of the demand equations. This system has several features that make it 
especially attractive; it is easy to estimate; It is derived from utility 
maximization; the elasticities are a function of prices and budget shares; 
the restrictions of economic theory are easily Imposed on the estimation 
procedure enabling the estimation of exact welfare measures; and the 
functional form is general so that complements and substitutes are allowed. 
In addition to these features mentioned, the AIDS model has other 
desirable properties: it gives an arbitrary first-order approximation to 
any demand system and it aggregates consistently over consumers. 
Deaton and Muellbauer (1980a) approximate the cost function of the 
PIGLOG class with the following cost function defined as a flexible 
functional form 
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h 
In c - oq + S oj In Pj + H Z Z 7jk In Pj In P^  + U q^  ^Pj 
j j k 
(3.21) 
Detailed derivations of the model are available In Deaton and 
Muellbauer (1980a, 1980b), 
The general form of the derived share equation Is 
Wi - «1 + S 7ij In Pj + In (M / P*) (3.22) 
j 
where Wj Is the expenditure share of the 1 th commodity, Pj's are prices, M 
Is total expenditures, and 
In P* - «0 + S «i In Pi + h S S 7- In P^  In P, (3.23) 
i i j 
is a price index. The basic demand restrictions are expressed in terms of 
the model's coefficients. 
Z - 1 S 7ij - 0 S - 0 (adding up) 
i l l  
Z 7ij - 0 (homogeneity) 
j 
7ij - 7ji (symmetry) 
(3.24) 
For estimation purposes, the price index P can be approximated using 
Stone's index, 
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In P* - Sk Wk In Pk (3.25) 
and the resulting system Is known as the Linearized AIDS model (LA/AIDS). 
It can be shown that the uncompensated own, cross price and Income 
elasticities for this system are 
Gil - [7ii - In (M)] / Wi - 1 (3.26) 
eij - [?ij - A wj + A Pt 1" (»)] (3.27) 
®i ~ A / + 1 (3.28) 
Concluding remarks 
This chapter provided very useful theoretical concepts for applied 
work. Weak and strong separability were two of them. Although they are 
very useful and commonly used in applied work, they impose severe 
restrictions to the analyst. Weak separability Imposes restrictions on 
substitution possibilities while strong separability implies additive 
utility functions (which in turn implies the proportionality between the 
expenditure and own price elasticities and the absence of inferiority and 
complementarity). 
Two stage budgeting is another concept commonly used in applied work. 
Necessary and sufficient condition for this process to be consistent with a 
one step procedure, where utility is maximized using only price and 
quantity indexes, is that the utility function is weakly separable and 
either preferences are homothetic or that the utility function is strongly 
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separable. Weak separability is a necessary and sufficient condition for 
the second step of the two budgeting process. 
Exact linear and nonlinear aggregation are two other Important 
concepts that also Impose restrictions for the analyst. Linear aggregation 
requires homothetlc preferences while exact nonlinear aggregation requires 
identical preferences but not necessarily homothetlc. 
Given the difficulties to Incorporate income distribution effects in 
demand analysis through the representative level of income, the Importance 
of the estimation of demand systems for different income groups, as a 
viable alternative to Incorporate the effects of income distribution in 
demand analysis, increases largely. This latter approach is going to be 
used in this study. 
Finally, we have seen that the AIDS model provides a very appealing 
framework for the estimation of demand systems. Given its nice theoretical 
and empirical properties, we will use it in the next chapters to 
characterize the demand parameters of different Income groups. 
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CHAPTER IV. DATA ISSUES AND ANALYSIS OF CONSUMPTION PATTERNS 
The purpose of this chapter is twofold: (i) describe the data and 
variable transformations and (ii) present some preliminary results based on 
simple statistics. These last results are not only useful in themselves 
but also help to draw the methodology to follow for the empirical 
estimation of the demand systems. Data issues are reviewed first. A 
methodology to classify households in income groups is presented next. 
Finally, an analysis of consumption patterns for different income groups is 
made. 
Data issues 
In this section, data sources and variable transformation issues are 
discussed. 
Sources of the data 
Data from the National Social and Economic Surveys (SUSENAS) of 
households in Indonesia were used in this study. The government of 
Indonesia periodically conducts these surveys in order to collect data 
related to expenditure and socioeconomic characteristics of Indonesian 
households. The surveys from 1981, 1984 and 1987 provide the basis of 
this study. 
SUSENAS uses a proportional random sample of households within a 
primary sampling unit (FSU), which are subunits of census area segments, to 
represent the probability of selection. The selected PSU's for these 
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surveys was based upon a stratified sample design established for the 
Indonesian Census. 
Data in the SUSENAS surveys were collected by direct interview of the 
head of the selected households. If this person was unavailable, then the 
interview proceeded with the household member that best knew the conditions 
in the household. These interviews were carried out throughout the entire 
country by trained data collectors from the Central Bureau of Statistics. 
The time reference was one week for food items and one month and/or one 
year for non food items. 
The research/computer staff of the Center for Agricultural and Rural 
Development (CARD) at Iowa State University processed data on food and non 
food consumption from the 1981, 1984 and 1987 SUSENAS surveys, in order to 
study analysis of consumption patterns and commodity demand trends (Johnson 
et al. 1990). For purposes of their study, they aggregated the information 
on individual households within each PSU to obtain a representative PSU 
household. These representative households provided the unit of observa­
tion for their analysis. They used only subround one (spring) from SUSENAS 
1981 in order to avoid possible seasonal bias since the SUSENAS surveys in 
1984 and 1987 were taken in Spring only. 
The resulting "processed" data set constituted the main source of 
information for this dissertation study. It was not possible to obtain the 
original household level data. 
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Transformation and creation of variables 
The use of the aggregated data presents some problems for a meaningful 
welfare analysis study because 
1. Representative PSU households' Incomes are not comparable since they 
are based on different numbers of households. 
2. Households within FSU's are not homogeneous In their behavior or in 
economic terms. 
3. Welfare policies and compensation schemes are given on per household 
basis. 
Since it was not possible to get Individual household level informa­
tion, as a second best, an "average" or representative household per PSU 
was constructed by dividing the aggregate levels of some selected variables 
(demographic and total expenditures) by the number of households in that 
PSU. In doing this, these representative "average" households were 
classified in income groups, by establishing boundaries for these groups in 
terms of "average" household's Income. 
These representative "average" households per PSU observations were 
the units of observation for this study. 
We used only the observations belonging to the urban regions, both on 
and off Java. Given the capital-intensive urban development strategy 
adopted, we focussed primarily on the welfare effects on urban population 
caused by price changes. In addition, we would have needed more detailed 
Information, which was not available, if we wanted to repeat this exercise 
for the rural population (e.g., agricultural production activities). In 
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total there were 3705 observations for urban on and off Java for the three 
time periods. 
Classification of food items in food groups 
Economic theory does not provide any easy guidance on the number or 
composition of food groups; this decision is often made on ad hoc basis by 
the researcher. For the present study, the following aspects were 
considered in deciding on the grouping of commodities. 
- Nutritional content and source of the foods in one group, i.e., the 
possible candidates for grouping were those food items with similar 
nutritional constituents or source (e.g., animal products). 
- The food price policy perspective, i.e., important food commodities, from 
the price policy formulation point of view, comprised one separate food 
group. 
- Past studies of the Indonesian food sector. 
- The importance in the Indonesian diet. 
- The need to have a relatively small number of food groups in order to 
have a parsimonious model. This was especially important given the 
software limitations for econometric estimation of demand systems in the 
context of limited dependent variable models. 
Considering these general guidelines, the following commodity groups 
and subgroups were specified: rice, meats, dairy, fish, palawija crops and 
wheat, fruits, other foods and non foods. Commodities were classified in 
the following way. 
1. RICE 
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2. PALAWIJA CROPS AND WHEAT 
Cora 
Wheat 
Other cereals 
Cassava 
Potatoes 
Sweet potatoes 
Other roots and tubers 
Peanuts, mungbeans, soybeans, other beans and nuts 
Processed beans and nuts 
3. FRUITS 
4. MEATS 
Beef 
Other red meats 
Poultry 
Processed meat 
5. FISH 
Fresh fish 
Dry/preserved fish 
6. DAIRY 
Milk 
Milk products 
7. OTHER FOODS 
Vegetables 
Eggs 
Fats and oils 
Sugar and condiments 
Prepared foods and drinks 
Miscellaneous food 
8. NON FOODS 
Clothing 
Housing 
Miscellaneous 
Further, a crucial assumption we made at this point was that of two 
stages budgeting. Implicit In such an assumption was that foods were 
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strongly separable from non food commodities and that weak separability 
existed among the food subgroups and the non food group. If both condi­
tions held, then we had the following utility tree: 
Total expenditures 
Foods Non-food 
Commodities 
Meats Rice ~ uairy Fish Fruits Palawij a Other 
crops Foods 
nnminndltv and Group prices 
In this study we used unit values as "prices" because actual prices 
paid were not reported in the surveys. Unit values were obtained by 
dividing reported expenditures by reported quantities. Deaton (1988) has 
shown the limitations of working with unit values instead of market prices. 
It is important to note that even if market prices would have been avail­
able, they also would have been subject to some of the measurement and 
recording errors attributed to unit values. Hereafter, we are going to 
refer these unit values simply as prices. 
Aggregate prices for every major commodity group were constructed 
using these unit values in the following way: 
Pi - S wij Fij (4.1) 
j-1 
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where 
1 - rice, meats, dairy, fish, palawija, fruits, other foods, non 
foods. 
n^  - number of items in the i th commodity group. 
Wij - Expenditure share of commodity item j within group i 
Pij - Price (unit value) of commodity item j belonging to the i th 
group. 
Pi - Constructed aggregate price for the i th commodity group. 
This approach, however, could not be used exactly for the non food 
commodity group since unit values for individual non food items did not 
exist. This was because non food quantities were not defined. Instead, 
price indexes for housing, clothing and other non-food consumption as 
computed by the Central Bureau of Statistics for the province's capitol and 
most important regional cities were used. The reported values for each 
city were used for all PSUs in the province to which that city belonged. 
For provinces with no city reporting, the values for the geographically 
closest city were used. The aggregate price for this non food commodity 
group was computed using a simple average of the price indexes for housing, 
clothing and other non food consumption. 
Expenditures for every Item in one commodity group were added to 
obtain total expenditures for that commodity group. Problems related to 
zero prices and expenditures are going to be treated In the next chapter. 
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Classification of households In Income groups 
In this section, we present a methodology to classify households In 
Income groups based on an understanding of household's behavior as It 
relates to the acquisition of goods. Differences In household's behavior 
as expressed by differences in household's characteristics in the 
acquisition of goods is the fundamental criterion behind this methodology. 
Households showing similar consumption behavior are classified in the same 
income group. 
Heteroskedastlclty problems are common when cross sectional data are 
used in the estimation of parameters of Engel relationships. Particularly, 
for low Income households, food expenditures are almost completely ex­
plained by Income. For high income households, food expenditures also 
depend on other factors (such as household demographic characteristics, 
geographic location, etc) so that the part of expenditures not explained by 
income is more likely to vary from household to household. In other words, 
the values of the disturbances are more likely to be small for low Income 
households and large for high Income households. 
Exploiting this fact, a methodology is proposed here based on an 
analysis of homogeneity of variances of residuals from Engel regressions to 
classify households into Income groups. The procedure has two basic steps: 
estimation of Engel relationships and tests for homoskedastlclty of 
variances. 
For this dissertation work, we will use total expenditures as a proxy 
for income. This is a common practice in empirical work when complete 
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data on income per household is not available (Bales et al. 1988; Teklu et 
al. 1988). Hereafter, we refer total expenditures as income per 
household. 
Estimation of Eneel Relationships 
The objective of estimating Engel functions here was to plot and 
broadly identify groups of residuals of sample observations having differ­
ent variances (since only the residuals were observed and not the distur­
bances). In doing so, the following substeps were used: 
Step 1. An Engel function of the form 
Ej^  — «iQ REGION + «11 ASl + AS2 + 0^ 3 AS3 + AS4 
+ AS5 + Qî^ s AS6 + TOTEXP + (4.2) 
where 
Ei - Expenditures in commodity group i (foods and non foods). 
REGION — Dummy variable (Java-1, Off Java-0) 
ASl - Average number of children 1-5 years per household 
AS2 - Average number of children 5-10 years per household 
AS3 - Average number of males 10-20 years per household 
AS4 - Average number of females 10-20 years per household 
AS5 - Average number of males 20 + years per household 
AS6 - Average number of females 20 + years per household 
TOTEXP - Total expenditures per household 
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i - foods, non foods, fish, fruits, vegetables, eggs. 
/ii - lid (0,1/i^  ) 
was estimated for years 1981, 1984, 1987 Independently. 
Step 2. For every regression, these parameter estimates were used to get 
the corresponding residuals. 
Step 3. The residuals were plotted against total expenditures. All groups 
of residuals having different variances and possible boundaries 
were identified by visual inspection. 
Tests for Homoskedastlcltv of Variances 
The objective of the inspection of residuals from the Engel estimation 
was to classify residuals into different groups (each group having a 
different variance) by performing successive Goldfeld-Quandt tests. 
Classification of households into Income groups was determined by setting 
the corresponding income boundaries for these groups of residuals. 
The Goldfeld-Quandt test is based on the idea that if the sample 
observations have been generated under the conditions of homoskedasticity 
or if the following null hypothesis is true: 
2 2 e 
Ho : - a2 - ... - ffn (m 3 n) (4.3) 
where n is the number of observations and m is the number of groups, then 
the variance of the disturbances of one part of the sample observations is 
the same as the variance of the disturbances of another part of the 
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observations. The respective sample variances will then differ only 
because of sampling fluctuations. Thus a test for homoskedastlclty becomes 
simply a test for equality of two variances. Also, since under HQ each 
sample variance has a chl-square distribution divided by the number of 
degrees of freedom, their ratio has an F distribution, provided the two 
sample variances are Independent. The requirement that the two sample 
variances be Independent means that two separate regression equations must 
be estimated, one for each part of the sample observations. Then, the test 
statistic is 
2 2 
S2 / Si - F (n2-2, ni -2) (4,4) 
where is the variance for sample i and n^  is the number of observations 
in sample 1. 
The following substeps then followed those depicted in the preceding 
section: 
Step 4. Equation (4.2) was estimated Independently for each group of 
observations identified in step 3. 
Step 5. Goldfeld-Quandt tests were performed to see if the variances of the 
residuals of every adjacent pair of groups of observations were the 
same or not. If they were the same, then the observations in both 
groups were said to belong to the same income group. On the other 
hand, if they were not the same, then the observations in each 
group were said to belong to different Income groups. 
Step 6. Final boundaries were determined for every income group by 
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repeating steps 4-5 to smaller groups of observations around the 
tentative boundary points identified in step 3. 
Step 7. Steps 4-6 were repeated as necessary. 
Step 8. The process was repeated for each survey. 
Step 9. Finally, the income groups were reconciled so that the same number 
of groups existed for every year. Final Income groups were found 
by grouping the corresponding yearly Income classes. For example, 
the low income groups for the three years were grouped to one group 
of low income households. 
Following this methodology, the 3705 observations for urban zones 
reported in the 1981, 1984 and 1987 SUSENAS surveys were distributed in the 
following income groups: low, medium-low, medium-high and high (Tables 4.1 
and 4.2). Note that these procedures allow adjustment in the Income 
boundaries determined by current ruplah values. 
Consumption patterns for different Income groups 
This section contains a discussion of the food expenditure patterns 
in urban Indonesia based on a tabular analysis of the SUSENAS data. The 
purpose of this analysis was to identify the most important food groups, 
participation rates and food expenditure patterns for each Income group 
identified by the process of the first stage in the analysis. The results 
of the tabular analysis should be Interpreted with caution because compari­
sons of average values in the tables are not based on statistical tests. 
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Summary statistics 
In this subsection, some basic summary statistics are presented. They 
Indicate that the division of the household budget between food and non 
food expenditures varies by Income group. The differentiation of income 
groups and information on the particularities and consumption patterns of 
each are very Important for specific policy formulation. These summary 
statistics are presented in Tables 4.3, 4.4 and 4.5 for all years. In 
Appendix A, Tables A.1-A.9, they are presented for every year. 
Interesting relationships are observed from these tables. First, It 
appears that Engel's law, which states that the percentage Importance of 
food expenditures declines as income increases, holds at least at the 
aggregate level. The percentage Importance of food expenditures declined 
in moving from the low income to the high income group. 
Second, per capita total expenditures were higher on Java but per 
capita food expenditures were higher off of Java (Tables 4.4 and 4.5). 
This basically may reflect differences in consumption preferences on Java 
and off of Java, or differences in overall cost of living. The detailed 
analysis of the following sections and chapters will help to provide more 
Insights on this topic. 
Third, for the low and medium low income groups, average total 
expenditures per household were higher off of Java than on Java. This did 
not hold for the higher Income groups. This result may be a reflection of 
the development process quite common to many third world countries where 
migration (generally young people without family) from the countryside to 
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the most Important urban centers occurs. This has a negative effect on 
wages and salaries of the lower income groups by creating a surplus of 
unskilled labor which can not be completely absorbed by the "traditional" 
sectors of these urban centers. On the other hand, in the less important 
urban centers, there is a relationship more in equilibrium between the 
"traditional" and the "modern" sectors because the development of the 
latter ones is not as important in relative terms, or growing as rapidly as 
on Java. Here wages and salaries of the lower income groups are generally 
not as depressed. The final result of this development process is a more 
unequal household income distribution on Java compared to off Java. 
Food participation rates 
Participation rates are defined as percentage of sampled representa­
tive households that report expenditures on food groups. Evaluation of 
participation rates assists in identifying the most frequently accessed 
food groups by every income group. This is extremely relevant because we 
can identify the most important food groups in the budgets of low income 
households so that effective policy formulations can be developed. This 
is also important for understanding the extent of the problem of zero 
expenditures for the subsequent econometric analysis. Finally, note that 
because we are using representative households, the zero expenditures imply 
none of the sample FSU households had the expenditure. 
Food group participation rates are presented in Tables 4.6, 4.7 and 
4.8 for all years. In Appendix A, Tables A10-A18, they are presented for 
every year. 
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Tables 4.6 through 4.8 showed the following relationships. 
In general, there was a wider participation in the consumption of food 
groups at higher income groups. 
Low participation rates existed for meats, dairy products and some 
palawija products, in low income groups. Participation rates for other 
income groups were generally high. 
Fruits, vegetables, fish and palawij a crops had very high participation 
rates across all income groups. 
Rice was consumed by nearly all households regardless of their income 
level. 
Individual items within these food groups were likely to have lower 
participation rates than the group as a whole. 
The most important palawija crops consumed by low income people were 
cassava on Java and corn off of Java. 
Low income groups consumed more fish (dry fish on Java and fresh fish off 
of Java) than meats both on Java and off of Java. This was not true for 
higher income groups. 
Regardless of regional differences, consumption of fresh fish increased 
as income increased but consumption of dry fish decreased for higher 
income groups. 
Consumption of meats was higher on Java than off of Java through all 
income groups. Nevertheless, this difference narrowed for high income 
groups. 
For the lowest income group, consumption of dairy products was higher off 
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of Java than on Java. This tendency was reversed for the next Income 
group and was not apparent for the higher Income groups. 
Class food budget shares 
In this subsection, class food budget shares, defined as expenditures 
on one food Item divided by total food expenditures, are presented. They 
are presented to show the relative importance of the food groups in the 
average food budget. This is important because we can see how the 
composition of the diet changes as income changes, and identify the most 
important food groups from the perspective of the household budget. 
The budget shares are presented in Tables 4.9, 4.10 and 4.11, for all 
years, and in Tables A.19-A.27 (Appendix A), for every year. 
The following relationships can be observed from the analysis of these 
tables. 
- Food budget shares on some specific food groups Increased as we moved 
from the lowest to the highest income groups (e.g., meats, dairy 
products, fruits). On others, first food budget shares Increased and 
then decreased (fish, vegetables). The shares for others (palawlja, 
rice) fell with Increases in food expenditures. 
- The budget share patterns followed Bennett's law which states that the 
share of starches in the budget falls as people increase the quality of 
their diets with income Increases, As we moved from the lowest to the 
highest Income groups, the proportion of high value or high quality 
foodstuffs in the diet rose (dairy products, meats, fruits). There was a 
change in consumption from foods dense in calories to foods higher in 
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other nutrients as Income Increased. Also, there was an Increase in 
higher-value protein rich foods such as meats and dairy products (this 
pattern was also observed in the participation rates). 
- For the lowest income group, the most important food group, by far, was 
rice, followed by vegetables, palawija and dry fish. For the highest 
income group, rice was still the most important (but much less important 
than for the lowest income group), followed by meats, vegetables and 
fresh fish. 
- Although the general trend described above still held, we could also 
observe that more rice was consumed on Java than off of Java. 
- People on Java consumed relatively more meat on Java than off of Java. 
However, this did not hold for the lowest income group. 
- Among all income groups, we observed that fresh fish was the main source 
of animal protein off of Java and meats and dairy products were the major 
ones on Java. 
- Fresh fish was very important in the diet off of Java, but it was not so 
on Java. Dry fish was purchased relatively more by low income 
households. 
Concluding remarks 
In the first part of this chapter, data issues such as the sources of 
the data, the transformation and creation of variables, the grouping of 
commodity items in commodity groups, and the creation of commodity group 
price indexes were reviewed. A discussion of the methodology to classify 
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households In Income groups was presented next. This methodology was based 
In an analysis of homoskedastlclty of variance of residuals from Engel 
regressions of household characteristics and total expenditures on food 
group expenditures, total food expenditures and total non food expenditures 
respectively. 
In the second part, an analysis of consumption patterns by Income 
group was made. The results from this analysis were not only Interesting 
but also useful: 1) they gave us Information to be used In deciding the 
appropriate econometric technique for the estimation of the demand systems; 
and 2) they let us to see the advantages of a disaggregated analysis of 
consumption patterns by Income groups. 
The tabular analysis of this chapter showed that different Income 
groups had different consumption patterns. Some specific foods were 
mainly consumed by some specific income groups. From a policy perspective, 
this could be used to improve the effectiveness of targeted compensation 
schemes. For instance, if we would want to target assistance only to the 
poor then the policy should be concentrated on some palawlja products and 
dry fish because these foods were almost exclusively consumed by them. On 
the contrary, they should not be based on either meats or dairy products 
because they were almost exclusively consumed by high Income households. 
Expenditure elasticities for every Income group (to be presented in the 
following chapters) should provide more accurate Information on this 
matter. 
Finally, It is important to note some other uses of a disaggregated 
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analysis by Income group. It could also be used to elaborate economically 
efficient programs to raise the nutritional levels of target groups, to 
Identify nutritionally deficient groups, and to identify the most efficient 
ways to alleviate poverty. 
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Table 4.1 Ranges for Income groups in urban Indonesia 
in current Rupiahs per household 
Income groups 1981 1984 1987 
Rupiahs 
Low 0-26000 0-32000 0-45000 
Medium-Low 26001-46500 32001-56000 45001-75000 
Medium-High 46501-88500 56001-109000 75001-126000 
High 88501 and 109001 and 126001 and 
above above above 
Source: SUSENAS 1981, 1984 and 1987. 
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Table 4.2 Distribution of representative households In 
income groups 
Number of representative households 
Income groups 1981 1984 1987 All 
Low 233 169 175 577 
Medium-Low 348 379 409 1136 
Medium-High 293 537 496 1326 
High 111 217 338 666 
All 985 1302 1418 3705 
Source: SUSENAS 1981, 1984 and 1987. 
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Table 4.3 Summary statistics for selected variables, 
urban Indonesia, all years 
Income groups 
Variable Low 
Medium 
Low 
Medium 
High High 
Total 
sample 
Average 
expenditure 
(rupiah) 24615 47272 80867 189474 81329 
Per capita 
expenditure 
(rupiah) 5656 9884 15943 34602 15837 
Per capita 
food exp. 
(rupiah) 1829 2548 3230 4377 3008 
Non food 
exp. share 
(percent) 6 6 . 2  73.7 79.4 85.9 76.8 
Food 
exp. share 
(percent) 33.8 26.3 20.6 14.1 23.2 
Number of 
observations 577 1136 1326 666 3705 
Source: SUSENAS 1981, 1984 and 1987. 
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Table 4.4 Summary statistics for selected variables, 
urban Java, all years 
Income groups 
Medium Medium 
Low Low High High General Variable 
Average 
expenditure 
(rupiah) 24446 47326 81883 201563 83117 
Per capita 
expenditure 
(rupiah) 5840 10360 16918 37942 16811 
Per capita 
food exp. 
(rupiah) 1761 2394 3177 4373 2908 
Non food 
exp. share 
(percent) 68.6 76.5 81.0 87.0 78.5 
Food 
exp. share 
(percent) 31.4 23,5 19.0 13.0 21.5 
Source: SUSENAS 1981, 1984 and 1987. 
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Table 4.5 Summary statistics for selected variables, 
urban off Java, all years 
Income groups 
Medium Medium 
Low Low High High General Variable 
Average 
expenditure 
(ruplah) 
Per capita 
expenditure 
(ruplah) 
Per capita 
food exp. 
(ruplah) 
Non food 
exp. share 
(percent) 
Food 
exp. share 
(percent) 
24783 47237 80181 180541 80040 
5474 9576 15283 32134 15135 
1896 2648 3266 4380 3082 
63,9 71.9 78.3 85.1 75.5 
36.1 28.1 21.7 14.9 24.5 
Source: SUSENAS 1981, 1984 and 1987. 
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Table 4.6 Household participation rates for food 
expenditures by Income group, urban 
Indonesia, all years 
Income groups 
Food group Low 
Medium 
Low 
Medium 
High High Genera! 
Percent 
Meat 68 .1 90 .1 95.2 98.5 90.0 
Dairy 48 .0 77 .6 89.5 94.7 80.3 
Rice 99 .5 99 .9 100.0 100.0 99.9 
Fruits 94 .5 98 .6 99.3 99.7 98.4 
Fish 97, .2 99, ,7 99.7 99.5 99.3 
Fresh fish 87, ,2 96. ,7 98.5 98.8 96.2 
Dry fish 89. 8 92. ,5 93.0 89.6 91.7 
Falawij a 98.4 99. 2 99.7 99.7 99.4 
Cassava 73. 8 75.0 76.1 74.5 75.1 
Corn 38. 0 35. 5 36.0 37.7 36.4 
Nuts 66. 6 79. 5 86.1 91.7 82.1 
Wheat 22. 7 38. 2 48.0 54.4 42.2 
Vegetables 99. 8 99. 9 100.0 99.8 99.9 
Source: SUSENAS 1981, 1984 and 1987. 
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Table 4.7 Household participation rates for food 
expenditures by income group, 
urban Java, all years 
Income groups 
Food group Low 
Medium 
Low 
Medium 
High High Genera! 
Percent 
Meat 71.9 97.3 97.8 99.6 93.2 
Dairy 46.5 80.3 89.7 94.3 79.8 
Rice 99.3 99.8 100.0 100.0 99.8 
Fruits 94.8 98.4 99.3 99.6 98.3 
Fish 95.1 99.3 99.3 98.9 98.5 
Fresh fish 
Dry fish 
78.1 
91.3 
93.0 
93.0 
96.8 
95.1 
97.5 
92.2 
92.4 
93.3 
Palawij a 100.0 99.8 100.0 100.0 99.9 
Cassava 
Com 
Nuts 
Wheat 
78.8 
33.0 
66.0 
19.8 
81.2 
37.0 
80.9 
35.4 
80.4 
35.7 
88.4 
52.7 
74.6 
35.3 
93.3 
52.3 
79.3 
35.5 
83.0 
41.6 
Vegetables 100.0 99.8 100.0 99.6 99.9 
Source: SUSENAS 1981, 1984 and 1987. 
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Table 4.8 Household participation rates for food 
expenditures by income group 
urban off Java, all years 
Income groups 
Medium Medium 
Food group Low Low High High General 
Percent 
Meat 64.4 85.5 93.4 97.7 87.7 
Dairy 49.5 75.8 89.4 95.0 80.7 
Rice 99.7 100.0 100.0 100.0 100.0 
Fruits 94.1 98.7 99.4 99.7 98.5 
Fish 99.3 100.0 100.0 100.0 99.9 
Fresh fish 96.2 99.1 99.6 99.7 99.0 
Dry fish 88.2 92.2 91.5 87.7 90.6 
Palawij a 96.9 98.8 99.5 99.5 98.9 
Cassava 68.9 71.0 73.2 74.4 72.1 
Corn 42.9 34.5 36.2 39.4 37.1 
Nuts 67.1 78.6 84.6 90.6 81.4 
Wheat 25.6 40.0 44.8 55.9 42.6 
Vegetables 99.7 100.0 100.0 100.0 100.0 
Source: SUSENAS 1981, 1984 and 1987. 
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Table 4.9 Average shares of food groups by income group, 
all urban Indonesia, all years 
Income groups 
Medium Medium 
Food Group Low Low High High General 
Shares 
Meats 3.3 5.7 7.8 10.9 7.0 
Dairy 1.1 2.2 3.0 4.0 2.6 
Rice 37.1 29.8 24.9 20.2 27.4 
Fruits 3.9 4.9 5.4 6.4 5.2 
Fish 10.2 12.1 11.8 10.5 11.4 
Fresh fish 7.0 9.2 9.4 8.7 8.8 
Dry fish 3.2 2.9 2.4 1.8 2.5 
Palawij a 7.6 6.2 5.8 5.8 6.2 
Cassava .8 .6 .4 .4 .5 
Com 1.0 .4 .3 .3 .4 
Nuts .7 .9 1.0 1.2 1.0 
Wheat .2 .3 .3 .3 .3 
Vegetables 10.0 10.4 10.3 9.4 10.1 
Source: SUSENAS 1981, 1984 and 1987. 
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Table 4.10 Average shares of food groups by income group, 
urban Java, all years 
Income groups 
Medium Medium 
Food Group Low Low High High General 
Shares 
Meats 3.2 6.2 8.6 11.5 7.4 
Dairy 1.1 2.3 3.1 4.1 2.7 
Rice 35.9 28.8 23.1 18.5 26.3 
Fruits 3.7 4.7 5.5 6.6 5.1 
Fish 6.0 6.6 7.0 7.2 6.7 
Fresh fish 3.1 4.1 4.7 5.5 4.4 
Dry fish 2.9 2.6 2.2 1.7 2.3 
Palawij a 9.4 8.2 7.0 6.2 7.7 
Cassava .7 .5 .3 .2 .4 
Com 1.0 .3 .1 .1 .3 
Nuts .6 .8 .9 .9 .8 
Wheat .1 .1 .2 .2 .2 
Vegetables 10.0 9.8 9.6 8.7 9.6 
Source: SUSENAS 1981, 1984 and 1987. 
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Table 4.11 Average shares of food groups by Income group, 
urban off Java, all years 
Income groups 
Medium Medium 
Food Group Low Low High High General 
Shares 
Meats 3.3 5.3 7.2 10.4 6.6 
Dairy 1.1 2.1 2.9 3.9 2.6 
Rice 38.3 30.4 26.1 21.5 28.3 
Fruits 4.1 5.1 5.3 6.3 5.3 
Fish 14.3 15.6 15.0 13.0 14.7 
Fresh fish 10.8 12,5 12.6 11,2 12,1 
Dry fish 3.5 3.1 2.5 1.8 2.7 
Palawij a 5.7 5.0 5.0 5.5 5.2 
Cassava .9 .6 .5 .4 .6 
Corn .9 .5 .5 .5 .5 
Nuts .9 .9 1.1 1.5 1.1 
Wheat .3 .4 .3 .4 .4 
Vegetables 10.0 10.8 10.8 10.0 10.5 
Source; SUSENAS 1981, 1984 and 1987. 
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CHAPTER V. ESTIMATION OF SYSTEMS OF DEMAND EQUATIONS 
The main objective of this chapter is to discuss the econometric 
methodologies and the problems found In the empirical estimation of demand 
systems for different Income groups. First, a discussion of the zero price 
problem and the adopted procedure to deal with it is presented. A discus­
sion of the econometric nature of the zero expenditure problem and a review 
of previous studies related to it follows. In the third part, we present a 
two-stage switching regression procedure to estimate a demand system for 
the low income group. Finally, the econometric procedure for the estima­
tion of demand systems for higher income groups is discussed. There are 
three important reasons which support the estimation of demand systems for 
different income groups: 
1) Income distribution, which plays a crucial role in determining 
consumption, can be represented by subdividing consumers into income 
groups and modelling the behavior (represented by demand functions) of 
these classes separately. This is especially important if we consider 
that there exist difficulties for incorporating Income distributional 
effects into aggregated demand analysis. 
2) People from different income groups have different consumer behavior. 
Therefore, an exact welfare analysis of price policies changes implies a 
disaggregated analysis for Income group that, in turn, requires group 
specific demand parameters. 
3) To obtain unbiased and consistent structural demand parameter estimates, 
it will be seen in this chapter. 
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In addition, the data used in this study support a disaggregated 
analysis of this kind. Household surveys are the most important source of 
demand data for specific socio-economic classes. 
The zero price problem 
In order to estimate a complete demand system, unit values (prices) 
must be available for all items and for all households regardless of 
whether or not a particular household consumes that good. A problem 
arises because unit values are undefined when expenditures on a given food 
item are zero. 
To take care of this problem, we follow the strategy used by Heien and 
Wessells (1988) and Heien and Fompelli (1988, 1989). Their procedure was 
based on the estimation of the missing prices. These were estimated by 
performing a regression of observed prices on regional dummies and house­
hold total expenditures. The estimated prices replace the missing prices 
in the estimation of the demand system. Dagenais (1973) and Gourieroux 
and Monfort (1981) discussed the properties of the parameter estimates 
found by using data obtained in this way. Dagenais proposed this general 
procedure and concluded that the Generalized Least Squares estimator 
obtained from this data is consistent and also asymptotically equivalent to 
the maximum likelihood estimator under the appropriate normality assump­
tions. He also suggested, based on Monte Carlo experiments, that this 
technique yields very satisfactory results in small samples. Gourieroux 
and Monfort compared the estimator proposed by 
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Dagenals to the maximum likelihood estimator when the data are randomly 
missing and concluded that although It Is biased, It Is consistent and 
asymptotically efficient for a linear combination of the parameters. 
Another case of unreported prices arises because quantities were not 
defined for several food items (usually the so-called "other" category in 
each commodity group). This happened because these categories contained an 
assortment of different items measured in different units. For these 
cases, prices were also estimated using the procedure described above. 
The zero expenditure problem 
In the last chapter, we have seen that participation rates for meats 
and milk by low Income households were 68% and 48% respectively. This 
means that a significant proportion of households in this Income group had 
zero expenditures on these commodities. This fact conditions the econo­
metric methodology for the estimation of a demand system because the share 
of commodity group expenditures with respect to total expenditures is the 
dependent variable in the estimation of the demand system. The extent of 
zero reporting is not as severe for other Income groups. 
The econometric nature of the problem 
In the case of zero expenditures, there is a large number of observa­
tions at the zero expenditure share boundary. This leads to a nonzero 
mean for the disturbances and a probability of zero expenditures that is 
not negligible. Thus, the econometric model should allow for zero 
expenditures to occur with some positive probability. 
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Under these conditions, standard estimation methods such as ordinary 
least squares (OLS), Zellner's two-stage estimation and the maximum 
likelihood estimator yield biased and Inconsistent estimates of the 
parameters because they do not take special account of the nonzero mean of 
the disturbances (Amemlya, 1973, 1974, 1984; Wales and Woodland, 1983; 
Maddala, 1983). Even if every observation containing zero expenditures on 
one or more food groups was excluded from estimation, the estimators would 
be biased and inconsistent (Wales and Woodland, 1983; Amemlya, 1984). In 
this latter case, the bias and Inconsistency may also occur, due to the 
disturbances having a nonzero expected mean (Wales and Woodland, 1983; 
Maddala, 1983). In addition, there is a loss in efficiency due to the 
reduction in the sample size (Heckman, 1979). 
Formally, this problem, in its simplest case, can be presented in the 
following way. 
Let 
Yi* - a + )9Xi + e/ (1-1,2 n) (5.1) 
where is a vector of explanatory variables, y9 is a vector of 
unknown coefficients, and the £i*'s are Independently, identically, 
normally distributed random disturbances with mean zero and variance 
The Yi* are unobserved latent variables. Y^  is the observed dependent 
variable, where 
Yi - Yi* if Yi* > 0 (5.2) 
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Yi - 0 if Y/ i 0 (5.3) 
Then, equation (5.1) becomes 
Yi - a + )9Xi + £i (5.4) 
where Y^  Is truncated at zero and Is truncated at -(a+^ Xi), This means 
that the lower tall of the distribution of Y^  (and of e^ ) Is cut off and 
the probabilities are plied up at the cut-off point. The Implication Is 
that the mean of Y^  is different from that of Y^ * , and the mean of is 
different from that of Ci*. 
As stated above, it is this nonzero mean of the disturbances that 
leads to blasedness and inconsistency of the standard estimation tech­
niques. This problem was first suggested by Tobin (1958). This model 
and its generalizations are popularly known among economists as Tobit 
models. 
Previous studies dealing with this problem 
This problem is quite frequent whenever disaggregated cross sectional 
data on commodity consumption are used in the estimation of demand systems 
(Maddala, 1983; Wales and Woodland, 1983; Cox and Wohlgenant, 1986; Yen and 
Roe, 1989). 
Some studies on demand system estimation using cross sectional data 
recognize this problem but do not adopt an appropriate methodology to deal 
with it. Instead, they drop the zeros and work with the positive expendi­
tures only. For instance, Helen and Pompelll (1988) and Helen and 
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Wessells (1988) felt comfortable making the standard assumption of a Joint 
multivariate normal distribution of the errors based on the fact that 80% 
and 70% of their observed shares were nonzero. They found support for 
their choice in Woodland's findings and hoped that the problem was mini­
mized. Woodland (1979) compared demand system estimates made with a 
multivariate normal structure with those made under a Dlrichlet assumption 
and found that the differences were small. The Dlrichlet distribution, 
which is a multivariate generalization of the beta distribution, allows the 
budget shares to be restricted between zero and one. Nevertheless, Jarque 
(1987a) found substantial differences in estimated demand responses from 
least squares and maximum likelihood estimation of limited dependent 
variable models using the Extended Linear Expenditure System. Others, 
like Blnswanger et al. (1984), also dropped their zero expenditure observa­
tions before econometric estimation. 
Other studies also recognize this problem and adopt a methodology to 
deal with it. In econometrics, the problem where some samples have a 
significant proportion of households exhibiting zero consumption of some 
commodities is known as the limited dependent variable problem. 
The traditional method used to deal with the limited dependent 
variable problem has been standard tobit analysis. The general Implica­
tion of the standard tobit method for demand analysis is that it assumes 
that the decision to consume a given food item is the same as the decision 
about the amount of food to consume (Lin and Schmidt, 1983; Lee and Brown, 
1986; Haines et al. 1988; Popkln et al. 1989). In other words, 
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both the decision to consume and the quantity to consume are based on the 
one set of estimated Tobit coefficients (Lin and Schmidt, 1983; Haines et 
al. 1988; Fopkin et al. 1989). Some studies have shown that this implica­
tion does not hold for demand analysis because factors which explain the 
probability of consuming a food commodity may differ from those that 
explain the quantities (Haines et al. 1988; Popkin et al. 1989). 
Nevertheless, the tobit method has proved to be appropriate in a 
variety of studies. For instance, Tobin (1958), in his pioneering work, 
analyzed household expenditures on durable goods as a function of income 
and other variables using a regression model which specifically took 
account of the fact the expenditure can not be negative. His model is 
basically the same as that presented in the previous subsection except that 
he specifically assumed y* to be normally distributed and assumes a 
constant yg (instead of 0) that is the same for all households. 
Lane (1978) used tobit analysis to compare nutritional achievement 
ratios and the dollar value of food purchased and received per nutritional­
ly equivalent person for Food Distribution program participant and nonpar-
ticlpant households in Kent County (California). She found that both 
households had similar gains in nutrients although nonparticipants were 
spending a lower percentage of money income on food than program partici­
pants. More recently, HcCracken and Brandt (1987) used tobit analysis to 
show that household income, value of household time, size and composition 
and the environment In which production and consumption occurred were all 
Important determinants of total household expenditures on food-away-from-
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home. They did their analysis in the context of household production 
theory. 
Â characteristic of all of these studies is that they estimate single 
equation standard tobit models. 
As mentioned before, some studies have criticized the suitability of 
the traditional one-step process implied by the standard Tobit method and 
follow a two-step decision process in which individuals first decide to 
consume some nonzero amount of a particular good and then, conditional on 
this decision, they choose the amount. Several generalizations about the 
standard tobit model can be distinguished based on this fact. 
Amemiya (1984) classifies the standard tobit model and its generaliza­
tions into five common types (four basic generalizations of the Standard 
Tobit model). He claims that about 95% of the econometric applications 
of tobit models fall into these five basic types. He characterizes the 
five types by the classification of three dependent variables in the way 
shown in Table 5.1. In each type of model, the sign of y^  determines one 
of the two possible categories for the observations, and a censored 
variable is observed in one category and unobserved in the other. When y^  
is labelled C, it plays two roles: the role of the variable whose sign 
determines categories and the role of a censored variable (Amemiya, 1984). 
One of the best known alternative two-step models used in demand 
analysis is the endogenous sample selection model of Heckman (1976, 1979). 
According to Amemiya's classification, this endogenous sample selection 
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model Is a Type 2 Toblt model. Heckman's model can be written as 
yti - Xt)9i + Uti (5.5) 
Vtz " + Mta (5.6) 
where we observe only the sign of y^ g, and we observe y^ i if and 
only If yt2 > 0. This collapses to the Tobit model if - /Sg and ~ 
fitz- This model has been primarily applied to studies on labor supply. 
In Heckman (1974) y^ i represents the market wage rate and y^ g is the 
difference between that wage and the shadow price of time at zero hours of 
work. 
Buse (1986) applied such a Heckman-type sample selectivity correction 
to the analysis of consumption decisions as a two-step process. His model 
hypothesize that the decision to purchase a given food item is a function 
of the household's total Income, the sources of that Income, seasonal 
variables and household characteristics. Given the decision to purchase, 
the budget share allocated to a food item is a function of total expendi­
tures as a proxy for permanent Income, income composition, household 
composition, prices, seasonality and other soclo-demographlc characteris­
tics of the household. Buse and Cox (1986) applied a Heckman type model 
for the analysis of structural change in food demand analysis. Devaney 
and Fraker (1986) used a Type 2 Toblt model to evaluate the effects of 
replacing the Puerto Rico Food Stamp Program by a cash food assistance 
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program (known as the Nutrition Assistance Program NAP) on household food 
expenditures and diet quality. The results of their analysis showed that 
the cashing out of food stamp benefits in Puerto Rico had virtually no 
impact on food expenditure and diet quality. HcCracken and Brandt (1987) 
used Heckman's model to estimate the value of household's time in their 
study on household consumption on food-away-from-home. They hypothesize, 
in the context of household production theory, that value of household's 
time was one of the factors affecting total household expenditures on food-
away-from-home. Cheng and Capps (1988) also used the Heckman two-step 
procedure to make an analysis of demand and expenditure patterns for 
disaggregated fresh and frozen finfish and shellfish species in the US. 
Another well known alternative two-step model used in demand 
analysis that can be classified as Amemiya's type 2 tobit model is that due 
to Cragg (1971). Many studies on analysis of consumer behavior have been 
done based on this model (Lin and Schimdt, 1983; Haines et al. 1988; Popkin 
et al. 1989). 
Cragg's model basically assumes two things. First, the probability of 
a zero observation is given by a probit model with a parameter vector 
That is 
P(yt  -  0)  -  $(-%),  (5 .7)  
where y^  is the dependent variable, is a row vector of explanatory 
variables, Pi is a column vector of K parameters, and $ is the standard 
normal cumulative distribution function. Second, it is assumed that the 
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density of y^ , conditional on being a positive observation, is that of 
N(Xt)92»<'^ ) • truncated at zero. 
Thus, 
f(ytlyt>0) - 1 1 exp ( _zi (yt - ) 
(2*)t a 2*2 
(5 .8)  
If we define the indicator function - 1 if yt > 0, - 0 if 
yt - 0, we obtain the log likelihood function 
T 
L - S { (1-It) In $(-%) + It [ In «(Xt/91) - In $(%/«;) 
t-1 
- h In (2**2) - (yt - %)' ] ) (5.9) 
2ff2 
This model contains the standard Tobit model as the special case 
corresponding to fix - In this case, the last equation reduces to the 
usual Tobit log likelihood. 
Lin and Schmidt (1983) proposed a lagrangian multiplier test of the 
Tobit model against the alternative specification of Cragg's two-step model 
in which one set of parameters determines the probability of a zero 
consumption while a second set of parameters determines the distribution of 
the observations having positive consumption. Haines et al. (1988) and 
Fopkin et al. (1989) used the Lin and Schmidt's lagrangian multiplier test 
to question the suitability of the Tobit model and proposed a two step 
decision process (based on Cragg's model) for the analysis of food 
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consumption patterns. They concluded that different variables explained 
the probability of consumption compared to the quantity consumed for those 
who did consume the food. In other words, one set of parameters determine 
the probability of consuming a commodity and a second set of parameters 
determine the quantity consumed for those who did consume the commodity. 
Switching regression models are another type of model which lets the 
analyst model the consumption decisions as a two-step decision process. 
They include the Heckman type models as special cases, and thus they are 
also generalizations of the toblt model. According to Amemiya's classifi­
cation, Heckman's model is a Type 5 Toblt model. 
In the simplest switching regression model, it is assumed that 
behavior of the agents Is described by two regression equations. Along with 
them, there is a criterion function that determines which of these two 
equations is applicable. 
Formally, we have the following model 
li* - Zi' S + £i (5.10) 
Regime 1: yi - /3i' if Ii* - + ej. ) 0 (5.11) 
Regime 2: y^  - ^2' ^ 21 + A«2i if ~ Zi'f + (i 3 0 (5.12) 
where the residuals are correlated with and ^ 21 and have 
a multivariate normal distribution with mean vector 0 and 
covariance matrix 
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Su Si2 Si, 
s - [ S22 232e ] 
1 
Equation (5.10) gives the selection criterion function. I^ * is an 
unobserved variable. What we observe is the dummy variable 
Il - 1 if II* ) 0 (5.13) 
Il - 0 otherwise (5.14) 
The likelihood function for this model Is 
fiZi' Il » l-Ii 
n [ / g(yi-)9i'Xii,/ii) d/ii ] [/ f(yi-)82'X2i,/'i) ] 
-00 fZi' 
(5.15) 
where g and f are, respectively, the bivariate normal density functions of 
(Mii,€i) and (pzi.ci). 
Lee and Brown (1986) used a two-stage switching regression type model 
to examine food expenditures at home and away from home in the US as 
individuals choose to belong to one group or another, i.e., by individual 
self-selection. The model they used allowed them to study the household's 
choice of whether to eat out and the factors affecting consequent away from 
home and at home food expenditures. Cox and Wohlgenant (1986), 
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recognizing that the toblt model is a special case of the switching 
regression model, used a single-equation Toblt model to distinguish quality 
effects from supply-related price variability to identify cross sectional 
demand for disaggregated food commodities. In their model, the household 
is assumed to decide whether or not to consume a commodity aggregate whose 
quality has been determined by prior decisions concerning the quantity 
shares of component goods. Conditional on this choice, a decision as to 
the quantity of this composite commodity is then made. Huffman (1988) 
employed the methodology of endogenous switching to develop a multivariate 
econometric model to obtain estimates of the parameters of output supply 
and input demand equations when some of the outputs are not supplied by 
some of the observations. His model accounts for the different economic 
structures of farmers' choice functions on outputs and inputs when some 
outputs are not produced. 
Further generalization of the toblt model in the context of expendi­
ture decisions has been discussed by Wales and Woodland (1983) who proposed 
one econometric model based on the Kuhn-Tucker conditions for the maximiza­
tion of a utility function subject to a budget constraint and another 
econometric model that is an extension of the Toblt model assuming that the 
observed shares followed a truncated normal distribution; and Lee and Pitt 
(1986) who, following Wales and Woodland's work, proposed a methodology 
based in the concept of virtual prices, which are dual to the Kuhn-Tucker 
conditions, to estimate a demand system. Their model is also applicable to 
the two-stage decision process mentioned above. Recently, 
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Yen and Roe (1989) used Lee and Pitt's methodology to estimate a two-level 
demand system to obtain consistent estimates of consumption parameters for 
the Dominican Republic. 
Estimation of demand systems for different income groups 
From Tables 4,6-4.8, we can observe that almost all households in the 
low income group consumed rice, fruits, palawija crops, fish, other foods 
and non foods. We can also see that some of them did not consume either 
meats or dairy products, others consumed meats but not dairy products, 
others consumed dairy products but not meats, and others consumed both 
meats and dairy products. The picture for medium-low, medium-high and 
high income households is totally different. Participation rates for 
meats and dairy products are high. In fact, for households in these 
groups, participation rates are very high (above 90%) not only for meats 
and dairy products but also for the other commodity groups. 
From what has been described before, the following conclusions can be 
drawn: 1) we have a large proportion of households in the low income group 
having zero expenditures either in meats, or in dairy products or in both; 
2) the zero expenditure problem almost does not exist for higher income 
groups ; 3) the consumption of rice, fruits, fish, palawija crops, other 
foods and nonfoods is almost always observed for any income group. 
The existence of the zero expenditure problem is going to condition 
the methodology for the estimation of demand systems for different income 
groups. Specifically, for the low income group case, a limited dependent 
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variable model must be used. For the higher Income group case, a standard 
technique will be employed, given that this zero expenditure problem Is not 
so important. Given this criterion, we will delete those few observations 
for the higher income groups that have zero expenditures either in meats or 
in dairy products. Also, under the same criteria, we will also delete 
those observations for the higher Income groups that have zero expenditures 
in commodity groups other than meats and dairy products. For the low 
Income group, we will delete observations having zero expenditures in 
commodity groups other than meats and dairy products and keep those ones 
having zero expenditures in meats, in dairy products or in both. 
Finally, at this point it is Important to note one of the advantages 
of estimating demand systems for different income groups. An aggregated 
study that eliminates those observations having zero expenditures for some 
commodities would indeed eliminate observations belonging to the low Income 
group only. Under these conditions, the estimated demand parameters and 
elasticities from these type of studies would be biased and inconsistent. 
Any possible inference or conclusions based on such estimates for any 
Income group or any sector of the population would be erroneous and 
misleading. Unfortunately, much of the policy analysis has been done 
based on estimates from these type of studies. By using a limited 
dependent variable model to estimate demand responses for the low income 
group and standard techniques to estimate demand responses for the higher 
income groups, we are going to avoid this failure and get consistent demand 
responses that would prove to be very useful in evaluating the real effects 
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of agricultural price policies on different target groups. 
Estimation of a demand system for the low income group 
As indicated by participation rates (Tables 4.6-4.8), the problem with 
zero expenditures is most severe for the low income group. Four 
alternative regimes, based upon the outcomes of the discrete choices of 
consumption of meats and dairy products (consumption of meats>0 and 
consumption of dairy products>0; meats>0 and dairy-0; meats—0 and dairy>0; 
meats-0 and dairy-0) can be differentiated. These describe the expendi­
ture patterns of low income households. 
A rationale to explain this fact could be provided if we consider that 
the consumption decision for this income group is a two-step decision 
process given a very binding income constraint. Specifically, we assume 
that: 1) a different set of variables explains the household's choice to 
consume: either all other commodity groups and meats; or all other commodi­
ty groups and dairy products; or all commodity groups and both meats and 
dairy products; or all other commodity groups and neither meats nor dairy 
products; 2) a different set of factors explains expenditures on these 
outcomes; and 3) there exists different economic structures of consumer's 
demand functions for these commodities when some of them (meats and dairy 
products) are not consumed, i.e., consumer behavior is different when one 
or both commodities are not consumed. 
These corner and interior solution combinations are the source of 
multiple economic and econometric structures for the demand functions of 
these commodities. This implies that the demand functions for individuals 
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who consume neither meats nor dairy products are different from the demand 
functions for Individuals who consume both of them, and different from the 
demand functions for Individuals who consume meats but do not consume dairy 
products, and from the demand functions for Individuals who consume dairy 
products but do not consume meats. This happens because rational consum­
ers always seek to maximize utility given their different preferences. 
Then, consumers choose to belong to one regime or the other (Individual 
self-selection) because in that way they maximize their utility. Their 
decisions on belonging to one regime or another are the result of their 
optimizing behavior. Under these conditions, there is endogenous switch­
ing among the four regimes because individuals are not randomly assigned to 
each regime (Huffman, 1988; Lee and Brown, 1986; Maddala, 1983; Maddala and 
Nelson, 1975). 
In the estimation of a demand system for this group, we will use the 
methodology of endogenous switching in a multivariate econometric model 
suggested by Huffman (1988) in order to obtain consistent demand responses. 
This methodology will allow us to model the consumption decisions as a two-
step process and to correct for selectivity bias. 
Formally, In terms of the share demand equation (3.22), where we have 
Incorporated demographic and time and regional dummies by the demographic 
translating procedure, we have 
8 
Wi - «i + S 7ij In Pj + Pi, In (X/P*) (5.16) 
j-1 
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S 
"1 " Pio + Z Pile dk 
k-1 
i - 1 8 (5.17) 
where the d^ 's in equation (5.17) represent demographic and dummy 
variables. 
Let Vf and Wg be the share equations for meats and dairy products. 
Then, we can classify all N households into four mutually exclusive 
subsamples based upon the discrete choices on Wy and Wg: 
1. Ni households where all w's have non zero values. 
2. N2 households where Wg - 0 and  ^0, 1-1 7 
3. N3 households where w, - 0 and w^  «{• 0> 1-1 6,8 
4. N4 households where W7 - 0 and Wg - 0, 1-1,... ,6 
A system of conditional demand equations corresponding to each of 
these subsamples are, respectively 
8 
Wi - «il + S 7iji In pj + ^ 11 In (X/P*) + pu 
J-1 
(5.18) 
1 - 1,...,8 
7 
Wi - «iz + S 7ij2 In Pj + ^ 12 In (X/P*) + 
j-1 
(5.19) 
1 - 1,..., 7 Wg - 0 
6 
Wi - (%i3 + s 7ij3 In Pj + 7183 In pg + In (X/P*) + /fig 
j-1 
1 - 1  6,8,  W 7 - O  (5.20) 
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6 
wi - «n + 23 7ij4 in pj + In (X/P*) + Pw 
j-1 
(5.21) 
i-l,...,6, W7-W8-O 
These conditional demand systems express the fact that the structure 
of demands Is different when one or more goods are not consumed. In other 
words, the comer and interior solution combinations (regimes) are the 
source of multiple conditional demand functions. 
All observations have a nonzero probability of being assigned to each 
of the four subsamples or regimes. The probability of any observation 
being included in each of the four regimes is determined by evaluating the 
following bivarlate probabilities 
Mil • P(Si) - P(wi,. . . .Wg + 0) 
" P [ W7 " + 177 > 0 , 
We* - fs'Zg + 170 > 0 ] (5.22) 
Mio - P(S2) - P(Wi, ... .Wy + 0, Wg -0) 
- P [ Wy* " Sy'Zy + tfy > 0 , 
Wg* - Sg'Zg + Tfg < 0 ] (5.23) 
Moi • 2(83) - P(Wi,... ,Wg + 0, W7 -0, Wg >0) 
- P ( W7* - Sy'Zy + tfy < 0 , 
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Wb* - Sb'ZB + ris > 0 ] (5.24) 
Moo • 2(8*) - P(wi, .,. ,Wg + 0, W7 - Wg - 0) 
— P [ W7* — Sj'Zj + ijj < 0 , 
We* - S g ' Z g  + fja < 0 ] (5.25) 
In this context W7* and Wg* are unobservable variables. However, one 
can observe two dummy variables Wj and Wg such that W7 - 1 if W7* > 0 and 
W7- 0 otherwise, and Wg - 1 if Wg* > 0 and Wg - 0 otherwise. Z7 and Zg 
are vectors of explanatory variables, Sj and Sg are parameter vectors and 
Tiy and fjg are disturbance terms. Bivariate probit regressions are going 
to be used to get estimates of Sj and Sg. These estimates, in turn, are 
going to be used to get probabilities (5.22) through (5.25). 
The disturbance terms of the conditional demands (5.18) through (5.21) 
do not have a zero mean and direct application of the standard estimation 
techniques will produce biased and inconsistent estimates. Then, correc­
tion for a non zero conditional mean disturbances is required. This is 
done by adding, to each demand equation, a correction term for self 
selectivity bias (which turns out to be the conditional mean of the 
original disturbances) and a new disturbance term which has a zero mean. 
Probabilities (5,22) through (5.25) are going to be used to construct 
estimates of selection terms for the demand equations. The conditional 
demand systems corrected for selectivity bias are 
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8 
wi - «il + Z 7iji In Pj + )3ii In (X/P*) 
J-1 
+ 77i8 All / Mil + 7817 Agi / Mil if , . . .,6; 
or 
+ All / Mil if 1-7; 
or 
+ Azi / Mil if i-8; 
+ «il (5.26) 
Wi - 0112 + Z 7ij2 In Pj + 1^2 In (X/P*) 
j-1 
+ 7718 Ai2 /Mio + 7817 A22 / Mio if i-1 6; 
or 
+ Ai2 / M; 10 if i-7: 
+ e 12 (5.27) 
Wi - «13 + S 7ij3 In Pj + 7183 In pg + In (X/P*) 
j-1 
+ 7718 Ai3 / Mfli + 7817 A23 / Moi if i-1, , 6 ;  
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or 
+ A23 / MQI if i~8 ; 
+ €i3 (5.28) 
Wi - «14 + S 7ij4 In Pj + In (X/P*) 
j-1 
+ 7718 / MOP + 7017 ^ 24 / Moo If 6 
+ «14 (5.29) 
where 
A' — (All I^ 121^ 211^ 221 ^13 '^ 23 '^ 14 '^ 24) ' 
7i Is a parameter vector conformable with A 
1^1 ~ <^ 7* 7^ (1-Fg) + (Tyg fg (I-F7) 
A21 — <7g* fg (I-F7) + CT7g fy (1-Fg) 
1^2 ~ <^ 7^  7^ (1-^ 8*) + <^ 78 ^ 0 (I-F7) 
A22 ~ 8^ (I'Fy) + <770 (1-Fg**) 
1^3 ~ ®'7^  ^ 7 (1"F8**) + 0^ 78 8^ (I'Fy*) 
A23 — fg (I-F7**) + (77g f7 (1-Fg*) 
Ill 
fy Fg - ff78 fg Fy 
fg ^ 7 " <^ 78 7^ Fg 
Density of - N(0,P;2) 
8 
evaluated at f [ •a^  - Z 77J In Pj - In (X/P*) ] 
j-1 
Density of eg ~ N(0,ag^ ) 
8 
evaluated at f [ -Og - S 7gj In Pj - g^ In (X/P*) ] 
j-1 
Distribution function of N(0,a7*^ ) 
where a-j*^  - ojz - (.07^ /0^ ), evaluated at 
8 
F [ -*7 - S 77j In Pj - In (X/P*) 
J-1 
2 8 
" (<^ 78/<^ 8) (•«8 * 2 7gj In Pj - )8g In (X/P*)) ] 
J-1 
8 
F  [ « 7 +  2  77 j  I n  P j  +  fi y  I n  ( X / P * )  
J-1 
8 
- (0^ 78^ 8^ ) (-«8 - S 7gj In Pj - g^ In (X/P*)) ] 
j-1 
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8 
F [ -ay - S 77j In Pj - py In (X/P*) 
J-1 
8 
+ (-«8 - Z 78J In Pj - Ps In (X/P*)  ] 
j-1 
Distribution function of N(0,a8*^ ) 
where - <78^  - (.<^ 7b^ /<^ 7^  ). evaluated at 
8 
F [ -«8 - S 78j In Pj - ,98 In (X/P*) 
J-1 
8 
- {oys/oy^ ) (-a? * Z 77j In Pj - Py In (X/P*)) ] 
j-1 
8 
F [ 08 + S 78J In Pj + Pa In (X/P*) 
j-1 
8 
• ioia/oy'^ ) (-a? - S 77j In Pj - py In (X/P*)) ] 
j-1 
8 
F [ -Og - s 78j In Pj - Pb  In (X/P*) 
j-1 
8 
+ (.<^ 7b/<'7^ ) (-«7 • S 77j In Pj - Py In (X/P*)) ] 
j-1 
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Finally, the adding up, homogeneity and symmetry restrictions 
from economic theory will be imposed on the system of equations 
(5.26) through (5,29). These are 
Adding Up: n n 
Z Pio ~ 1 > 2! Pij — 0 
i-1 i-1 
(j-1,...,S) 
n n 
S - 0 , Z /3i - 0 
i-1 i-1 
Z 7ij4 - 0 , S Tfiji - 0 
(j-2,3,5,6,7,8) 
Homogeneity: n 
Z 7ij - 0 (i-1,... ,n) 
j-1 
Symmetry: "Yij - 7ji for all i,j (i + J) 
(5.30) 
The Stone's price index (3.25) will be used to approximate the real 
Price Index (3.23). Then the model to be used will be the Linearized 
AIDS (LA/AIDS). 
In Appendix B, an unconditional demand system, derived as a weighted 
average of the conditional demand systems from each of the four regimes is 
presented. 
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A two-stage procedure for estimating the demand system 
Huffman (1988) had suggested a two-stage procedure to get computationa­
lly simple and consistent estimators for the system of equations (5.26) -
(5.29). The procedure, as suggested by Huffman (1988), is the following 
1. Estimates of a-^ , and must be obtained. This is so because a^ *^  and 
which are parameters of F; and Fg, are derived from these variances 
and covariance. These estimates can be obtained by fitting the following 
regressions 
to the subsample S^ , where only interior values of endogenous variables 
occur. Then 
2. Bivarlate probit equations for the discrete outcomes on Wy and Wg must be 
fit. The estimated parameters in these equations can be employed to 
obtain instruments for f, F and M. 
3. Instruments for the conditional mean values for all of the disturbance 
terms can be obtained by evaluating these means using the output from 1. 
and 2. 
8 
W7 - 07 + Z 77J In Pj + P j  In (X/P*) + £7 
j-1 
(5.31) 
8 
Wg - og + S 7gj In Pj + )9g In (X/P*) + Cg 
j-1 
(5.32) 
7^2 _ V7' V7 / Ni , agZ - Vg' Vg / Ni "16 " ^7' ^ 8 / 
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4. The four conditional demand systems can be estimated (after replacing M^ j, 
ty, fg and Fg with the instruments derived in 3, and imposing the 
restrictions (5.30)), from the corresponding Nj, Ng, N3 and N* observations 
in each regime by the Iterative Seemingly Unrelated Equation (ITSURE) 
technique. 
Estimation of a demand system for the higher income groups 
Standard Iterative Seemingly Unrelated Regression Equations (ITSURE) 
techniques will be used for the estimation of demand systems for higher in­
come groups. This procedure produces maximum likelihood estimates for lin­
ear equation systems. Consequently, It assures the large-sample properties 
of consistency and asymptotic normality of the estimated coefficients. This 
procedure produces parameter estimates invariant to the choice of the delet­
ed equation. In this study, the omitted equation is the budget share of non­
food commodities. 
In these cases, and following many studies (Helen and Wessells, 1988; 
Helen and Pompelli, 1988, 1989), we will suppress those observations having 
zero expenditures and will make the standard assumption of a multivariate 
normal disturbance distribution. No bias is introduced here because we are 
not deleting observations belonging to one particular Income group. 
We will estimate the demand system represented by equations (5.16) and 
(5.17) subject to the restrictions (5.30). Also, as for the low income 
group, the Stone's price index (3.25) will be used in place of the Price in­
dex (3.23) for the estimation. 
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Concluding remarks 
In this chapter, we have discussed the main empirical problems found in 
the estimation of demand systems for different Income groups. While the 
number of households reporting zero expenditures In meats and dairy products 
Is large for the low Income group, It Is not for the higher Income groups. 
Because of this, different methodologies have to be employed. For the low 
income group case, an endogenous two-stage switching regression model for the 
estimation of the demand system is proposed. For the higher Income group 
cases, we propose eliminating those observations having zero expenditures in 
meats and dairy products and adopting the standard procedure followed in stu­
dies on demand system estimation. By doing a disaggregated study per Income 
group, we are not omitting observations belonging only to one specific seg­
ment of the population. An aggregated study that eliminates observations 
with zero expenditures would yield biased and inconsistent estimates through 
deletion of observations belonging to the low Income group only. This, in 
turn, would lead to erroneous and misleading policy conclusions. 
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Table 5.1 Amemlya's five types by the 
classification of three 
independent variables 
Types 
Variables 
yi 72 73 
Type 1 (Standard) 
2 
3 
4 
5 
C» 
C 
C 
B 
C 
C 
C 
C 
C 
C 
"C: abbreviation for Censored. 
•"B: abbreviation for Binary. 
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CHAPTER VI. EMPIRICAL RESULTS 
The main objective of this chapter is to present and analyze the results 
from the econometric estimation of the demand systems. These parameter es­
timates are useful not only to construct price and income elasticities but 
also to characterize the underlying cost functions. Complete characteriza­
tion of the parameters of the cost functions is essential to measure welfare 
changes. 
In order to get these parameter estimates, a set of linearized AIDS mod­
els for eight commodity groups were empirically estimated. The included 
variables were: time and regional dummies, average number of people per age 
group, prices and total expenditures. The SAS package was used to estimate 
the demand systems for the high, medium-high and medium-low income groups 
while the LIHDEP package was used to estimate the demand systems for the low 
income groups. In this chapter, an analysis of the parameter estimates and 
the corresponding price and income elasticities for each income group is 
made. 
High Income group 
Structural parameters 
Appendix C-1 presents the parameter estimates for the high income group 
with the adding up, homogeneity and symmetry restrictions imposed. 
Most of the estimated parameters of the AIDS were statistically signifi­
cant (71 out of 112). The statistical significance of these coefficients 
suggests that demands are responsive to prices, income and 
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demographic variables. 
A large number of the coefficients had t-values absolutely larger 
than 2 (28 out of 56). This means that there is some degree of sensitivity 
of the budget shares to cross prices. In addition, all -yn were positive 61 
which means, ceteris paribus, that unit percentage increases in own prices 
yield percentage increases in budget shares. Also, the price of non foods 
had a statistically significant effect on the share values of all the other 
commodity groups, while the prices of dairy, fruits and palawija crops had 
little or no effect everywhere (except through P* and the value share itself). 
All of the estimated coefficients for the food groups were statisti­
cally significant and negative but the one for the non food group was posi­
tive. This means that, for the high income group, all the food groups are 
classified as necessities and non foods are classified as luxuries. 
Thirty-six out of 49 demographic coefficients were statistically differ­
ent from zero. The number of children, teenagers and adults affected posi­
tively all commodity demands except non foods. Location on Java affected 
positively the demands for dairy, palawij a crops, other foods and non foods 
and negatively the demands for meats, rice, fruits and fish. Time affected 
negatively the demands for meats and non foods and positively the other de­
mands . 
Price and Income elasticities 
Table 6-1 presents the matrix of uncompensated price and income elasti­
cities of demand for the high income group. The results appear reasonable, 
credible and in line with other studies. 
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All the own price elasticities were negative; that Is, changes In own 
price indexes had inverse Impacts on quantities demanded. It can be 
concluded that, in general terms, food demands were price inelastic. 
Strictly speaking, only non foods appeared to be price elastic and the food 
groups price inelastic. 
Nevertheless, palawlja crops could be considered borderline because its 
estimated elasticity Is very close to one. Rice, the staple food, was the 
least responsive to own price changes. 
Values of the estimated cross price elasticities suggested that some 
food commodities were responsive to relative price changes. By looking at 
the absolute values of these cross price elasticities, we conclude that all 
commodity groups were more responsive to other foods and non foods prices. 
As expected, commodity groups were also responsive to rice prices but to a 
lesser degree. On the other hand, changes in the prices of fruits, milk, 
fish and palawlja crops had little impact on any demand. In conclusion, 
high income households were more responsive to own price changes than to 
cross price changes. Among the cross price effects, those of other foods 
and non foods were the largest. 
All food demands had income (as measured by total expenditures) elasti­
cities less than unity (income inelastic or necessities). Non foods was the 
only commodity group having an income elasticity greater than one (Income 
elastic or luxuries). 
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Medium-high income group 
Structural parameters 
Appendix C-2 presents the parameter estimates for the medium-high income 
group with the adding up, homogeneity and symmetry restrictions from economic 
theory imposed. Although most of the estimated parameters of the AIDS were 
statistically significant, there were fewer than those for the high income 
group (64 out of 112 against 71 out of 112). 
About the same number of the compared to that for the high income 
group, had t-values greater than 2. Also, all of the -yn were positive. As 
for the high income group, the price of non foods had statistically signifi­
cant effects on the value shares of all the other commodity groups, while the 
prices of dairy had little or no effect everywhere. 
All of the coefficients were negative and had t-values largely greater 
than 2. For this income group, all the commodity groups were classified as 
necessities. 
Thirty-one out of 49 demographic coefficients were statistically differ­
ent from zero. The number of children, teenagers and adults affected nega­
tively the demand for non foods. Almost all other demands were affected pos­
itively by them. Location on Java affected positively the demands for 
meats, palawija crops, other foods and non foods and negatively the demands 
for rice, fruits, dairy and fish. Time affected negatively the demands for 
meats, fish and non foods and positively all the other demands. 
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Price and Income elasticities 
Table 6-2 presents the matrix of uncompensated price and income elasti­
cities of demand for the medium-high income group. The results were those we 
expected. 
All the own price elasticities were negative. The own price elastici­
ties had larger absolute values than those for the high income group. 
Although the general price inelasticity of demand remained the case, there 
was one own price elastic commodity group (non foods) and two close to unity 
(meats and palawija crops). Other foods and rice were the least responsive 
to own price changes. It is Important to note that all own price 
elasticities for this Income group were larger than those for the high income 
group. 
Demands for the medium-high income group were more responsive to cross 
price changes than were the demands for the high income group. By looking 
at the absolute values of the cross price elasticities, we conclude that all 
commodity groups were responsive not only to the prices of other foods and 
non foods but also to the price of fish and, to a lesser degree to the prices 
of rice and meats. On the other hand, changes in the prices of fruits, 
milk, and palawij a crops had little impact on any demand. In conclusion, 
households in this income group showed higher own price elasticities and 
stronger cross price effects than households in the high Income group. 
Host food demands had income elasticities less than unity (necessities) . 
The non foods group was the only commodity group having an Income elasticity 
greater than one (luxury). Fish had a negative income elasticity (inferior 
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good) which confirms the trend observed in the analysis of consumption 
patterns done in chapter 4. As income increases fish consumption (and 
especially dry fish) decreases. 
Medium-low income group 
Structural parammtmra 
Appendix C-3 presents the parameter estimates for the medium-low income 
group with adding up, homogeneity and symmetry restrictions applied. Altho­
ugh most of the estimated parameters of the AIDS were statistically signifi­
cant, the number was less than those for the two higher income groups (61 out 
of 112 against 64 and 71 respectively). 
About the same number of coefficients, compared to those for the 2 
higher income groups, had t-values greater than 2. Prices of fruits and non 
foods had statistically significant effects on the value shares of the other 
commodity groups. The price of palawija crops had little or no effect every­
where . 
The j3i coefficient for other foods was not statistically significant. 
Nevertheless, all fli were negative meaning that all commodity groups were con­
sidered as necessities by households in this income group. 
Twenty-nine of the demographic variables had t-values larger than 2. 
The main difference with respect to those for the 2 highest income groups was 
in the estimated demographic effects. Only 10 out of 27 were statistically 
significant (18 and 16 respectively for the other groups). The number of 
children, teenagers and adults affected positively the value shares of rice 
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and palawlja crops. The number of children and adults affected positively 
that for fish. For the medium-low income households, additional family mem­
bers affected the value shares of specific food groups; the ones that they 
consume the most (rice and fish). Location on Java affected positively the 
value share of palawija crops and negatively those for rice, fruits and fish. 
Time affected negatively the demands for meats, fish and non foods and 
positively all the other demands. 
Price and income elasticities 
Table 6-3 presents the matrix of uncompensated price and income elasti­
cities of demand for the medium-low income group. Again, the results 
were those we expected. 
All of the own price elasticities were negative. Host of the own price 
elasticities had larger absolute values than those for the two highest income 
groups. Price inelasticity of demand remained the case. There was one own 
price elastic commodity group, non foods, and one borderline, palawij a crops. 
Milk and fish were the least responsive to own price changes. 
Values of the estimated cross price elasticities suggested that demand 
for food commodities for this income group was more price responsive than 
those for the two higher income groups. By looking at the absolute values 
of these cross price elasticities, we conclude that commodity demands were 
more responsive to all prices. As expected, demand for food commodities was 
affected more importantly by rice and non food prices and secondly by other 
foods, meats and fish prices. Changes in the prices of fruits and milk had 
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little impact on some commodity demands. In conclusion, households In this 
income group showed higher own price elasticities and stronger cross price 
effects than households in the two highest income groups. 
Host food demands had income elasticities less than unity (necessities 
or income inelastic). Again, non foods was the only commodity group having 
an income elasticity greater than one (luxury or income elastic). Fish and 
meats had negative income elasticities. 
Low income group 
A blvariate probit analysis was performed in order to construct some 
estimates of the correction terms for self-selectivity bias and to find 
insights on meat and dairy product consumption decisions. This analysis 
showed that most of the demographic variables were not statistically 
significant; suggesting that, for the low income households, these variables 
are not important in determining joint consumption decisions for dairy 
products and meats. 
Demand systems Including demographic characteristics, prices, income and 
the correction terms were estimated for each subsample of low Income 
households. The results from these estimations showed that for the larger 
subsample (share of meats>0 and share of dairy products>0) most of the 
demographic variables were not statistically significant while most of the 
prices, income and the correction terms were statistically significant. For 
the other subsamples, most of the variables were not statistically 
significant. The results from the estimation of these demand systems and 
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the correspondent price and Income elasticities are reported In Appendix D. 
Considering that most of the demographic variables were not 
statistically significant; the small improvement in goodness of fit by 
including these variables (root mean square error and R^ 's); the need of a 
parsimonious model; the results of the blvariate probit analysis as well as 
the results obtained for the medium-low Income group; and the number of 
observations compared to the number of parameters to be estimated for some 
subsamples, we estimated alternative demand systems including prices, Income 
and the correction terms only for each subsample. The parameter estimates as 
well as the correspondent price and Income elasticities from these latter 
demand systems are presented and discussed in this subsection. They are also 
used for the welfare analysis done In Chapter VII. 
In this subsection, we present, first, the results of the blvariate pro-
bit analysis. The demand parameter estimates, price and income 
elasticities from four conditional LA/AIDS systems based on the discrete out­
comes of meat and dairy consumption are presented next. 
The blvariate oroblt analysis 
Blvariate probit estimates of the equations explaining meat and daitry 
consumption probabilities are reported in Appendix C-8. The included vari­
ables were number of children, teenagers and adults ; time dummies ; and six 
regional dummies. 
The estimated correlation coefficient of the disturbances in the share 
of meat and share of dairy product equations turned out to be positive and 
statistically different from zero. This Implies that both equations are not 
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statistically Independent and that the disturbance terms are affected 
similarly by random shocks. Thus, the bivariate problt estimation of the 
participation equations was justified. 
We can see that a household located either in region 3 or in region 5 
had a significantly greater probability of consuming both meats and dairy 
products than others. Time also affected positively the probability of con­
suming both commodities. The results also showed that the presence of teen­
agers in the household Increased the probability of consuming meats only. 
The presence of children and adults did not have any effect on the probabili­
ty of consuming any of these commodities. This result confirmed the tenden­
cy observed for the medium-low income group: additional family members incre­
ase only the demands of those food groups they consume the most. 
Structural oaramAfera 
Four conditional demand systems for the eight commodity groups with sam­
ple selection terms included were fit by Seemingly Unrelated Regressions 
equations to each one of the four subgroups of low income households. The 
included variables were logs of prices and log of real Income and the correc­
tion terms. 
Appendixes C-5 through C-8 present the parameter estimates for the con­
ditional AIDS (Smeat>0 and Smilk>0, Smeat>0 and Smilk-0, Smeat-0 and Smilk>0, 
Smeat-0 and Smilk-0) models with adding up, homogeneity and symmetry restric­
tions imposed. 
Most of the 7ij were not significantly different from zero. This follows 
the observed trend on these variables: a decreasing number of them are 
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significantly different from zero as we move down from the highest to the 
lowest Income group. Nevertheless, It Is Interesting to note that. In most 
cases, the prices of fish and rice had statistically significant effects on 
the value shares of some of the other commodity groups. Fish and rice are 
the food groups mostly consumed by low Income households. Also, In most of 
the cases, prices of fruits, palawlja crops, other foods and non foods had 
little or no effect everywhere. 
Host of the coefficients had t-values larger than 2. All commodity 
groups except non foods had negative signs which mean that. In general, for 
low Income households, foods were classified as necessities and non foods 
were classified as luxuries. For the subsample conditional on Smeat-0 and 
Smllk<0, which was the one with the smallest number of observations, fruits 
were also classified as luxuries. 
Most of the correction terms were significantly different from zero. 
This result Indicates the presence of self-selectivity bias and the 
correction for it was necessary and Justified. 
Price and Income elasticities 
Tables 6-4 through 6-7 present the matrixes of uncompensated price and 
income elasticities of demand for the four subsamples of low income house­
holds. The results appear reasonable, credible and in line with other stud­
ies. 
For the 4 subsamples, all but one of the own price elasticities were 
negative. For some commodities, in general, these elasticities were larger 
in absolute value than those for the highest income groups. It was verified 
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that, for the four subsamples, the general price Inelasticity of demand still 
holds. Nevertheless, there were two very well defined own price elastic 
commodity groups: palawija crops and non foods (luxuries). For 3 subsamples 
rice was also own price elastic (Smeat>0 and Smilk-0, Smeat-0 and Smilk>0, 
Smeat-0 and Smilk-0). For these subsamples rice was also a luxury. Fish 
and other foods were the least responsive to own price changes. 
In general, values of the estimated cross price elasticities suggested 
that food demands for the low income group were more responsive to cross 
price effects than those for the two highest income groups. Examining the 
absolute values of these cross price elasticities, we conclude that commodity 
demands were very responsive to some commodity prices. As expected, they 
were affected first by rice and non food prices and second by other foods. 
Changes in the prices of fruits, milk and fish had little impact on most com­
modity demands. Own and cross price elasticities for this income group 
were larger than those for the 2 highest ones but smaller than those for the 
medium low income group. 
Host food demands had income elasticities less than unity (income 
inelastic). Non foods was the only commodity group having an income elastic­
ity greater than one (income elastic) for all subsamples. The fruit group 
was also income elastic for the subsample conditional on Smeat-0 and Smilk>0. 
Falawija crops had a negative income elasticity in the subsamples conditional 
on Smeat-0 and Smilk>0, and Smeat-0 and Smilk-0. 
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Concluding remarks 
In this chapter, the parameter estimates and corresponding price and 
income elasticities from several AIDS models were presented. The results 
confirmed that the demand structure and the corresponding elasticities varied 
for different income groups. 
Based on the number of statistically significant parameter estimates, it 
can be concluded that demands for the medium-high and high income households 
were responsive to prices, income and demographic variables while the demands 
for the medium-low income households were responsive to prices and income 
only. For the medium-low income households, demographic variables only af­
fected the share values of some specific food groups: rice, palawija crops 
and fish. The bivariate probit analysis also showed that demographic vari­
ables were not statistically significant for low income households. In ad­
dition, for this income group, demands were responsive only to prices of rice 
and fish. 
In general, the estimated price and income elasticities for all income 
groups looked quite reasonable. The own price elasticities of demand were 
negative and become larger in absolute value as we moved down from the high 
to the low income group. For all income groups, there were 2 price elastic 
food groups: non foods and palawija crops. Rice was also price elastic for 
most of the subsamples of low Income households. 
Cross price elasticities Increased in absolute value as we moved down 
from the highest to the low income groups. Consistently the price of non 
foods statistically affected all demands. Rice prices also affected all 
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demands but especially the demands of the medium-low and low Income 
households. Non foods was a luxury for all income groups and fish was 
considered an inferior good for the medium-low and medium-high income groups. 
Table 6.1 Uncompensated Price and income elasticities of demand for the high income group 
MEATS RICE FRUITS MILK FISH PALA OFOOD FOOD INCOME 
MEATS 00
 
NO
 
-.19 .07 .12 .29 .08 .15 -.36 .69 
RICE -.10 -.42 .00 -.01 .06 -.02 .34 -.45 .26 
FRUITS .09 .01 -.59 .03 .06 -.02 .29 -.46 .56 
MILK .19 -.04 .03 -.74 .06 .04 .15 -.42 .70 
FISH .38 .14 .06 .05 -.50 -.06 .53 -.98 .22 
PALA .11 -.04 -.02 .04 -.06 -.97 .31 -.05 .65 
OFOOD .03 .10 .04 .02 .07 .04 -. 88 -.28 .74 
NFOOD -.01 -.03 -.01 -.01 -.02 -.01 -.05 -1.05 1.07 
Source; SUSENAS 1981, 1984 and 1987. 
Table 6.2 Uncompensated Price and income elasticities of demand for the medium-hi^ Income group 
MEATS RICE FRUITS MILK FISH PALA OFOOD NFOOD INCOME 
MEATS -.91 .27 .13 .07 .40 .12 .17 -.73 .25 
RICE .10 -.58 .05 .01 .18 .10 .21 -1.07 .10 
FRUITS .16 .17 -.77 .04 .19 -.02 .21 -.52 .43 
MILK .13 .02 .06 -.64 .11 .01 -.12 -.29 .71 
FISH .67 .88 .25 .10 - .66 .20 1.34 -2.78 -.82 
PALA .13 .31 -.02 .01 .13 -1.03 .56 -.64 .44 
OFOOD .02 .07 .02 -.01 .13 .08 -.51 -.71 .86 
NFOOD -.03 -.12 -.02 -.01 -.06 -.02 -.11 -1.11 1.14 
Source: SUSENAS 1981, 1984 and 1987. 
Table 6.3 Uncompensated Price and income elasticities of demand for the medium-low income group 
MEATS RICE FRUITS MILK FISH PALA OFOOD NFOOD INCOME 
MEATS -.81 1.41 .38 .18 .51 .17 .71 -2.56 -.85 
RICE .20 -.87 .07 .05 .17 .11 .13 -1.21 .15 
FRUITS .26 .33 -.83 .10 .23 -.05 .26 -.87 .45 
MILK .24 .45 .20 -.55 .36 .13 .10 -1.26 .23 
FISH .37 .88 .25 .20 -.63 .21 .66 -2.20 -.34 
PALA .07 .36 -.03 .05 .13 -1.02 .21 -.42 .54 
OFOOD .04 .01 .03 .00 .06 .03 -.83 -.30 .95 
NFOOD -.06 -.21 -.03 -.02 -.07 -.03 -.09 -1.26 1.19 
Source: SUSENAS 1981, 1984 and 1987. 
Table 6.4 Conditional price and income elasticities of demand for the low 
income group (Smeat>0 and Smilk>0) 
MEATS RICE FRUITS MILK FISH PALA OFOOD NFOOD INCOME 
MEATS -.53 -.54 -.08 .05 .45 .12 .29 -.28 .39 
RICE -.08 -.71 .03 -.01 .19 .08 -.21 - .64 .34 
FRUITS -.09 .21 -.75 .01 .30 -.27 .06 -.08 .54 
MILK .12 -.23 .03 -.29 .31 -.09 -.39 -.30 .84 
FISH .23 .62 .14 .07 -. 84 -.03 .26 -1.11 .16 
PALA .08 .32 
o
 
CM 
-.03 -.07 -1.09 -.23 .30 .91 
OFOOD .03 -.27 .00 -.02 .04 -.04 -.97 .25 .98 
NFOOD -.02 -.21 -.01 -.01 .10 .00 .02 -1.38 1.19 
Source: SUSENAS 1981, 1984 and 1987. 
Table 6.5 Conditional price and income elasticities of demand for the 
low income group (Smeat>0 and Smilk-0) 
MEATS RICE FRUITS FISH PALA OFOOD NFOOD INCOME 
MEATS -.91 .24 .02 .35 .29 .16 -.78 .65 
RICE .03 -1.59 .03 .12 .16 .85 -1.86 .10 
FRUITS -.02 .27 .73 .16 .01 .50 -. 86 .64 
FISH .18 .46 .07 -.53 -.02 .28 -1.18 .70 
PALA .17 .78 .01 -.01 -1.45 .54 -.62 .42 
OFOOD .02 .85 .05 .07 .11 -.77 -1.35 .59 
NFOOD -.03 -.53 -.03 -.07 -.05 -.34 -1.53 1.31 
Source: SUSENAS 1981, 1984 and 1987. 
Table 6.6 Conditional price and income elasticities of demand for the low 
income group (Smeat-0 and Smilk>0) 
RICE FRUITS MILK FISH PALA OFOOD NFOOD INCOMi 
RICE -1.67 -.01 -.04 -.14 .28 .52 .15 .71 
FRUITS -.17 -1.14 -.13 -.32 -.40 -.55 1.36 1.32 
MILK -.71 -.26 .33 .11 .37 .16 -.41 .34 
FISH -.40 -.10 .01 -.63 .07 -.15 .22 .98 
PAIA 1.74 -.25 .13 .21 -2.06 .51 -.71 -.40 
OFOOD .53 -.06 .01 -.04 .07 -.79 -. 68 .63 
NFOOD -.03 .03 -.01 .01 -.05 -.19 -1.28 1.16 
Source: SUSENAS 1981, 1984 and 1987. 
Table 6.7 Conditional price and income elasticities of demand for 
the low income group (Smeat-0 and Smllk-0) 
RICE FRUITS FISH PALA OFOOD NFOOD INCOME 
RICE -.98 -.02 .17 .32 .29 -1.38 .31 
FRUITS -.28 -.87 .19 -.50 1.25 -.72 .94 
FISH .50 .05 -. 48 .08 .40 -1.29 .58 
PALA 1.61 -.19 .15 -1.62 -.01 -.49 .09 
OFOOD .29 .12 .15 -.02 -.58 -.93 .61 
NFOOD -.42 -.02 -.12 -.05 -.25 -1.46 1.28 
Source: SUSENAS 1981, 1984 and 1987. 
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CHAPTER VII. POLICY EXTENSIONS 
The demand estimates from the AIDS models are useful not only because 
they can be used to construct price and income elasticities but also because 
they let us characterize the structure of the underlying cost function. By 
using the estimated elasticities, we can infer in what direction and how much 
demands are going to change. By using the information on consumer's prefer­
ences contained in the cost function, we can evaluate the welfare effects of 
different price policies on households of different Income groups. The 
main objective of this chapter is to present and analyze the results from a 
static simulation exercise to measure welfare losses for each income group 
under different pricing scenarios. These pricing scenarios include changes 
in prices of commodity groups for which the GOI intervenes directly or indi­
rectly in fixing the consumer prices (rice, meats and dairy products) and 
changes in prices of commodity groups mainly consumed by low income house­
holds (rice and fish). These pricing scenarios include single and multiple 
changes in prices of rice, dairy products, fish, meats, rice-dairy products, 
rice-fish and rice-meats. 
The Compensating Variation revisited 
To measure the welfare changes, we are going to use the compensating 
variation measure as defined in (2.35). This measure gives the minimum 
amount by which a consumer would have to be compensated after a price change 
in order to be as well off as before. We rewrite here equation (2.35) as 
equation (6.1) 
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GVi - c(Ui°,Pi^ ) - c(Ui°,Pi°) 1-1 4 (6.1) 
where 
CVi - compensating variation of a price change for the i th 
income group 
Uj^ o - original utility level for the i th income group 
Pi" - original mean price vector for the ith income group 
Pi^  - new mean price vector for the ith income group 
Both vectors of prices are data (the original vector of prices is known 
and the new vector of prices is set exogenously) but utility levels are not. 
Then, in order to estimate the CV's by income group, we need to estimate, 
first, the original utility levels for each income group. To do so, we use 
the duality result (2.21) and the cost function (3.21) which are also rewrit­
ten here 
mi" - c(UiO,PiO) ( 6 . 2 )  
where 
m^ " - mean of original income for the ith income group 
and 
8 
In C - @0 + 2 aj In Pj + 1/2 S S In Pj In Pij 
J-1 j-1 j-1 
A 
+ u n Pj (6.3) 
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Then, 
8 
UQ - In C - (oo + S oj In Pj + 1/2 S S In Pj In P^  ) 
j-1 j-1 j-1 
-1 
( n PJ ) (6.4) 
Finally, the CV's for each income group are found by subtracting the 
value of the original cost functions (the m^ '^s) from the value of the new 
cost functions (found by replacing the new vector of prices and the original 
utility levels in equation (6.3)). 
Welfare losses under alternative single price increases 
The proposed scenarios involved independent increases of 10% in the pri­
ces of rice, dairy products, fish and meats. The results from this exercise 
are shown in table 7.1. 
Clearly, households in different income groups were affected differently 
by commodity price increases. In other words, any increase in any commodity 
price caused differential welfare effects through all income classes. 
The resulting consumer welfare losses for every income group were dif­
ferent depending on what commodity price changed. An increase of 10% in the 
price of rice caused the largest welfare loss for any income group and an 
increase of 10% in the price of dairy products caused the smallest. An in­
crease of 10% in the price of meats caused the second largest welfare loss 
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for the highest income groups and the second smallest for the lowest income 
groups. An increase of 10% in the price of fish caused the second largest 
welfare loss for the lowest income groups and the third smallest for the 
highest income groups. 
The lowest income groups were the most affected and the highest income 
groups the least affected by an increase in the price of rice. On average, 
the welfare loss for the medium-low income households was about 1.9 times the 
correspondent loss for the high income households. If we consider not only 
what these losses represent in terms of the mean total expenditures but also 
that rice expenditures were the largest food expenditures in the budgets of 
the medium-low and low income households, then we conclude that low income 
households were largely the most affected by this price Increase. 
The last result has very important implications for policy analysis. 
If the policymaker's objective is to protect the welfare of the low income 
households, then any increase in the price of rice, without an adequate com­
pensation scheme, would be the worst policy choice. Probably the most ap­
propriate action, given this objective and the need of reducing the fiscal 
deficit, would be to make direct transfers to them (through ration schemes or 
food stamps) instead of having a general subsidy that reaches everybody. If 
we consider that there could be differences in the type of rice consumed by 
low and high income households (although we assumed a unique type of rice for 
the demand system estimation given data limitations), then a much less effec­
tive policy but probably the most realistic one, given these two frequently 
opposed objectives, would be to make differential increases in the 
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prices of the different types of rice. Proportionally higher increases in 
the price of the rice consumed by the high income groups and proportionally 
much lower increases, or not at all, in the prices of the rice consumed by 
the low income groups would ease the welfare losses of low income households 
(assuming that the elasticity of substitution among different types of rice 
is small for high income households). In any case, an increase in the price 
of the rice consumed by low income households would cause them severe welfare 
losses. 
An increase in the price of dairy products affected the high income 
households the most and the low income households the least. On average, the 
loss for the high income households was about 7.0 times the loss for the low 
income households. Nevertheless, for all income groups, the welfare losses 
represented a low proportion of the mean total expenditures. 
This last result has very important policy implications since the GOT 
invests large amounts of resources subsidizing the inputs used by the live­
stock industry. They are: 1) the low income households would be minimally 
affected by an increase in the price of dairy products caused by the no in­
tervention of the GOI in the input markets; 2) the high income households 
would be almost exclusively benefitted from more input price subsidies for 
the livestock industry (or any general subsidy for dairy products). 
An increase in the price of meats also affected the high income house­
holds the most and the low Income households the least. In this case, the 
loss for the high income households was almost 6.8 times the correspondent 
loss for the low income households. Like for the dairy products, the last 
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result also has very Important policy Implications since the GOI intervenes 
in the wheat and soybean markets (Inputs for the livestock industry) and in 
the com market (input for the poultry industry). They are: 1) the low in­
come households would be the least affected by an Increase in meat prices due 
to the no intervention of the GOI in the relevant input markets (although the 
welfare losses were higher than the losses due to an increase in the prices 
of dairy products); 2) the high income households would be the most benefit­
ted from more input price subsidies for the meat industries. 
Although on average an increase in the price of fish affected the high 
income households the most and the low income households the least, the loss 
for the high income households was only about twice the loss for the low in­
come households. Even though the GOI does not Intervene in the fish mar­
ket, for policy analysis purposes, the following conclusions can be drawn 
from this result: 1) an increase in the price of fish would affect the low 
income households relatively more than any similar increase in the price of 
either dairy products or meats; 2) any subsidy in the price of fish would 
benefit the low Income households more than any subsidy in either dairy prod­
ucts or meats. Subsidies on price of fish could be used to ease their wel­
fare losses caused for increases in the price of rice. 
145 
Welfare losses under alternative multiple price Increases 
The proposed pricing scenarios involved joint increases of 10% in the 
prices of rice and dairy products, rice and fish, and rice and meats. The 
results from this exercise are shown in table 7.2. As for the single price 
increases, it was clear that the welfare of households in different income 
groups was affected differently by these multiple price increases. 
Any multiple price increase caused, in absolute terms, large welfare 
losses for any income group. Nevertheless, if we consider not only what 
these losses represent in terms of the mean total expenditures but also the 
relative increase in welfare losses from single to multiple price changes, 
then we conclude that the low income households were largely much more affec­
ted than the high income households by these multiple price increases. In 
other words, the additional welfare losses for the low income households were 
much larger than the additional welfare losses for the high income house­
holds . 
Comparing only the multiple price changes, the following facts were ob­
served: 
- A joint increase in the prices of rice-meats and rice-dairy products 
affected the high income households the most and the low income households 
the least. On average, the welfare losses for the high income households 
were about 1.4 and 2.2 times the loss for the low income households. 
These numbers also confirmed that the additional welfare losses caused by 
the multiple price increases were greater for the low income households 
than they were for the high income households (on average the welfare 
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losses for high income households was about 7 times the loss for the low 
income households when single price increases occurred). 
- A joint increase in the prices of rice-fish affected the lowest income 
households the most and the high Income households the least. On average, 
the welfare losses for the low income households was about 1.5 times the 
loss for the high income households. This means that the low income 
households were largely much more affected by an Increase in rice-fish 
prices than by an increase in either rice-dairy products or rice-meat 
prices. On the contrary, the high income households were less affected by 
increases in the prices of rice-fish than by any other multiple price 
increase. 
Concluding remarks 
In the first part of this chapter, a brief discussion of the methodology 
to empirically estimate the compensating variation measures was presented. 
This methodology was based on the use of the underlying cost functions of the 
AIDS systems. The structural parameter estimates from the AIDS models were 
used to characterize these cost functions for every income group. 
In the second part, a simulation analysis to measure the welfare changes 
under different single and multiple pricing scenarios was performed. Single 
price increase simulation showed that the welfare of the low income house­
holds was affected the most by increases in the prices of rice and fish but 
was affected the least by increases in the prices of dairy products and 
meats. On the contrary, high income households were affected the most by 
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Increases in the prices of dairy products and meats but were affected the 
least by increases in the prices of rice and fish. Multiple price increase 
simulation showed not only that the additional welfare losses were larger for 
the low income households but also that they were largely much more affected 
by increases in rice-fish prices than by Increases in either rice-dairy prod­
ucts or rice-meat prices. High Income households were affected the most by 
increases in rice-dairy product prices and the least by increases in rice-
fish prices. 
These results have very important implications for policy and welfare 
analysis. If the objectives of the government were twofold: to reduce the 
burden of agricultural subsidies on the fiscal deficit and to preserve the 
welfare levels of the lowest income groups, then a number of policy options 
can be suggested; 1) direct transfers to low income households only; 2) 
relatively smaller increases in the price of the type of rice low income 
households consume the most to ease their welfare losses (if there exist dif­
ferent qualities of rice and if high income households have a low elasticity 
of substitution among different types of rice); 3) reduction or 
elimination of direct and indirect price subsidies for meats and dairy prod­
ucts; 4) no increases (but perhaps subsidies) in the price of fish. 
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Table 7.1 Differential welfare changes caused by a single 
increase of 10% in the prices of rice, dairy 
products, fish and meats 
Income Group Mean total 
expend. 
Rice Dairy Fish Meats 
High 189891.3 -447.9» -157.2 -190.3 -246.7 
Medium-high 82156.1 -498.2 -76.0 -128.1 -163.8 
Medium-low 49132.9 -520.5 -55.2 -123.9 -103.3 
Low 1*" 28566.4 -375.6 -23.5 -129.0 -59.4 
Low 2° 23930.4 -1368.1 - -153.2 -84.0 
Low 3"^  25443.8 -599.5 -64.6 -124.1 -
Low 4® 20302.6 -942.2 
- -234.2 -
" These numbers indicate amount of Rupiahs. 
•"Low 1 - subsample share of meats>0 and share of dairy 
products>0. 
°Low 2 — subsample share of meats>0 and share of dairy 
products-0. 
''Low 3 - subsample share of meats-0 and share of dairy 
products>0. 
"Low 4 - subsample share of meats-0 and share of dairy 
products-0. 
149 
Table 7.2 Differential welfare changes caused by a multiple 
increase of 10% in the prices of rice-dairy 
products, rice-fish and rice-meats 
Income Group Mean total 
expend. 
Rice-Dairy Rice-Fish Rice-Meats 
High 189891.3 -604.3" -639.4 -689.7 
Medium-high 82156.1 -574.1 -629.7 -663.6 
Medium-low 49132.9 -576.6 -647.5 -627.7 
Low 1*" 28566,4 -398.8 -507.8 -431.9 
Low 2® 23930.4 
-
-1530.5 -1456.1 
Low 3"^  25443.8 -663.9 -722.2 -
Low 4* 20302.6 - -1187.9 -
' These numbers indicate amount of Rupiahs. 
''Low 1 — subsample share of meats>0 and share of dairy 
products>0. 
"Low 2 - subsample share of meats>0 and share of dairy 
products>0. 
L^ow 3 — subsample share of meats-0 and share of dairy 
products>0. 
"Low 4 — subsample share of meats-0 and share of dairy 
produots>0. 
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VIII. SUMMARY AND CONCLUSIONS 
In recent years, the GDI, as many other developing country governments, 
Implemented large cutbacks In public expenditures to reduce the Increasing 
fiscal deficit caused by the policies adopted to support its urban-industrial 
biased development strategy. This meant, among other measures, the partial 
or total elimination of food subsidies. The subsequent price adjustments 
brought the need by policymakers of consistent methodologies not only to mon­
itor the disaggregated welfare effects of such adjustments but also to cope 
with the possibility of being politically forced to design compensation 
schemes sound in fiscal terms and effective in their Impact on the poor who, 
after all, were the most affected by these price Increases. Unfortunately, 
such methodologies were not available. 
The estimation of demand parameters should play a crucial role in such 
methodologies. They should be estimated independently for each Income group 
because: 1) people from different Income groups have different consumer be­
havior; 2) the difficulty to Incorporate income distributional effects into 
the demand analysis; and 3) to obtain unbiased and consistent structural de­
mand parameter estimates. Since Independent demand parameters for each in­
come group must be estimated, then this methodology must necessarily imply a 
disaggregated welfare analysis for each Income group. 
Considering this background, the main purpose of the present study was 
to develop a theoretically sound methodology that could be used by policy­
makers to measure changes in the welfare level for different income 
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groups caused by the adoption of alternative food pricing policies. Such a 
methodology should let policymakers to address the previously mentioned poli­
cy related topics. The proposed methodology had three basic stages: 
1) classification of households in income groups; 2) estimation of demand 
systems for each of these newly formed income groups; and 3) measurement of 
welfare changes by means of estimating compensating variation measures from 
the underlying cost functions. 
All past studies on analysis of consumer behavior and consumption pat­
terns per income group either took a pre-established definition of these 
groups (commonly made by a government agency such as the National Bureau of 
Census) or classified households in an ad-hoc basis, Without a theoretically 
based criterion. No consideration of household's behavior as expressed by 
differences in substitution possibilities or in households characteristics 
was generally made in these classifications. Failure in considering this 
may result in households with different consumer behavior being grouped in 
the same income class. The present study classified households based on an 
in-depth understanding of the behavior of households as it relates to the 
acquisition of goods. Households showing similar consumption behavior were 
classified in the same Income group. 
For classification and estimation of the demand system purposes, commod­
ity items were classified into eight mutually exclusive and collectively ex­
haustive commodity groups. They were: meats, rice, rice, dairy products, 
fish, palawija crops, other foods and non foods. This commodity grouping 
was done because the estimation of the demand systems, 
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given data and computer software limitations, required a limited number of 
commodity prices and demographic variables. 
Technically speaking, the methodology to classify households was based 
on an analysis of homoskedasticity of variances of residuals from regressions 
of Engel relationships. Total expenditures and household characteristics 
were regressed on total food expenditures, non food expenditures and food 
group expenditures. Four income groups were formed based on household's 
total expenditures: high, medium-high, medium-low and low income groups. 
An analysis of consumption patterns for each of the newly formed income 
groups was made in order to identify their most accessed foods as well as the 
most important food items in their budgets. This analysis confirmed that 
different income groups have different consumption patterns. The main propo­
sitions observed from this analysis were; 
- Rice was consumed by nearly all income households regardless their income 
level. 
- Rice was the most important food item in the budget shares of the 
Indonesian households, but it was relatively more important for low income 
households than it was for high income households. 
- Participation rates and budget shares of meats, dairy products and fruits 
increased as we moved from the lowest income groups to the highest income 
groups, 
- The budget shares of rice and palawij a crops decreased as we moved from the 
lowest to the highest income groups. 
- The budget shares of fish and vegetables increased when we moved from the 
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low to the medium-low income groups then decreased as we moved from the 
medium-high to the high income groups. 
- Besides rice, the most important food groups were vegetables, palawija 
crops and fish for the lowest income group; and meats, vegetables, and fish 
were the ones for the highest income group. 
- Regardless of regional differences, consumption of fresh fish increased but 
consumption of dry fish decreased as income increased. 
The Linearized Almost Ideal Demand System (LA/AIDS) was used in this 
study to estimate the structural parameters of the demand equations for each 
income group. Household characteristics were incorporated to the basic AIDS 
models by the demographic translating technique to explain differences in 
household's preferences. From an econometric prospective, the proportion of 
observations reporting zero expenditures for some food groups conditioned the 
methodology for the estimation of the AIDS models. This problem was special­
ly important for the low income group but it was not for the others. Endoge­
nous switching regressions techniques were used to get unbiased and consis­
tent AIDS demand parameter estimates for the low income group. Standard 
seemingly unrelated equation techniques were used to estimate the AIDS demand 
parameters for the medium-low, medium-high and high income groups. The fol­
lowing inferences could be observed the analysis of the demand parameter es­
timates : 
- Demands for the medium-high and high income households were very responsive 
to prices, income and demographic variables. 
- Demands for the medium-low income households were responsive mainly to 
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Income and prices only. Demographic variables only affected their demands 
of rice, palawlja crops and fish. 
- Demands for low Income households were mostly responsive to income and 
prices of rice and fish only. 
- There were two elastic food groups for all households: non foods and 
palawlja crops. 
- Non foods was a luxury for all households. 
- Fish was an inferior good for the medium-low and medium-high Income 
households. 
The final stage of the proposed methodology implied the complete charac­
terization of the underlying cost functions of the AIDS models using the de­
mand parameter estimates. The resulting cost functions were used to get 
compensating variation measures of the changes in welfare levels caused by 
single price changes in rice, dairy products, fish and meats, and multiple 
price changes in rice and dairy products, rice and meats, and rice and fish. 
The main implications of this simulation analysis were: 
- The welfare of low income households were affected the most by Increases in 
the price of rice and fish but were affected the least by Increases in the 
prices of dairy products and meats. 
- High income households were affected the most by increases in the prices of 
dairy products and meats but were affected the least by increases in the 
prices of rice and fish. 
- Multiple price changes caused additional welfare losses for everybody but 
were much more larger for the low income households. 
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- Low Income households were much more affected by Increases in rice-fish 
prices than by increases in either rice-dairy products or rice-meats 
prices. High income households were affected the most by increases in 
rice-dairy product prices and the least by increases in rice-fish prices. 
If we assume that the objective of the GOI was not only to reduce the 
fiscal deficit but also to protect the welfare levels of the urban low income 
households, then a number of policy implications could be drawn from this 
simulation analysis: 
- a direct transfer scheme (perhaps through ration schemes or food stamps) to 
low Income households only would be the most appropriate policy. 
- if there exist different types of rice and if the high income households 
have a low elasticity of substitution among different types of rice, then 
relatively smaller increases in the price of the type of rice they consume 
the most (low quality rice) would ease in some degree the welfare losses 
for this income group. 
- reduce direct and indirect price subsidies for meats and dalxry products 
because they mainly benefit the high income groups. 
- do not increase the price of fish. Subsidies in fish prices can help to 
ease some of the huge welfare losses caused by increases in the price of 
rice. 
Future studies on this topic should make an effort to include the rural 
population in the analysis. A similar analysis for rural households would 
imply the availability of more detailed and complex data not only to charac­
terize their double role as consumer and producer units but also to 
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capture their cultural and religious customs that play an important role as 
determinants of their general welfare levels. 
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APPENDIX A 
Table A.l Summary statistics for selected variables, 
all urban Indonesia, 1981 
Income groups 
Medium Medium 
Low Low High High General Variable 
Average 
expenditure 
(rupiah) 
Per capita 
expenditure 
(rupiah) 
Per capita 
food exp. 
(rupiah) 
Non food 
exp. share 
(percent) 
Food 
exp. share 
(percent) 
18156 35395 62074 149402 52101 
3959 6975 11615 26369 9827 
1298 1701 1986 2367 1765 
65.4 75.0 82.1 89.0 76.4 
34.6 25.0 17.9 11.0 23.6 
Source: SUSENAS 1981, 1984 and 1987. 
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Table A.2 Summary statistics for selected variables, 
all urban Indonesia, 1984 
Variable Low 
Income groups 
Medium Medium 
Low High High General 
Average 
expenditure 
(rupiah) 
Per capita 
expenditure 
(rupiah) 
Per capita 
food exp. 
(rupiah) 
Non food 
exp. share 
(percent) 
Food 
exp. share 
(percent) 
23453 44873 76535 176696 77122 
5619 9514 15085 31874 15033 
1804 2444 3062 4052 2884 
66.9 73.5 79.1 86.0 77.0 
33.1 26.5 20.9 14.0 23.0 
Source: SUSENAS 1981, 1984 and 1987. 
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Table A.3 Summary statistics for selected variables, 
all urban Indonesia, 1987 
Income groups 
Medium Medium 
Low Low High High General Variable 
Average 
expenditure 
(rupiah) 
Per capita 
expenditure 
(rupiah) 
Per capita 
food exp. 
(rupiah) 
Non food 
exp. share 
(percent) 
Food 
exp. share 
(percent) 
34337 59599 96660 210838 105495 
7953 12702 19429 39057 20751 
2559 3366 4148 5246 3988 
66.6 72.9 78.2 84.9 76.8 
33.4 27.1 21.8 15.1 23.2 
Source: SUSENAS 1981, 1984 and 1987. 
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Table Â.4 Summary statistics for selected variables, 
urban Java, 1981 
Income groups 
Variable 
Medium Medium 
Low Low High High General 
Average 
expenditure 
(ruplah) 17953 34730 63178 158865 53157 
Per capita 
expenditure 
(ruplah) 3971 7148 12050 27957 10172 
Per capita 
food exp. 
(ruplah) 1177 1511 1926 2157 1614 
Non food 
exp. share 
(percent) 68,4 78.1 83.3 89.9 78.3 
Food 
exp. share 
(percent) 31.6 21.9 16.7 10.1 21.7 
Source: SUSENAS 1981, 1984 and 1987. 
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Table A.5 Summary statistics for selected variables, 
urban Java, 1984 
Income groups 
Variable Low 
Medium 
Low 
Medium 
High High General 
Average 
expenditure 
(ruplah) 23439 45022 77746 189556 79442 
Per capita 
expenditure 
(ruplah) 5888 9949 15825 35381 16011 
Per capita 
food exp. 
(ruplah) 1773 2333 2965 3992 2780 
Non food 
exp. share 
(percent) 68.9 76.0 80.8 87.3 78.8 
Food 
exp. share 
(percent) 31.1 24.0 19.2 12.7 21.2 
Source: SUSENAS 1981, 1984 and 1987. 
174 
Table A.6 Summary statistics for selected variables, 
urban Java, 1987 
Income groups 
Medium Medium 
Low Low High High General Variable 
Average 
expenditure 
(ruplah) 
Per capita 
expenditure 
(ruplah) 
Per capita 
food exp. 
(ruplah) 
Non food 
exp. share 
(percent) 
Food 
exp. share 
(percent) 
33197 59082 97091 225184 106494 
8032 13167 20895 43279 21978 
2450 3110 4121 5417 3886 
68.4 75.9 79.9 85.8 78.4 
31.6 24.1 20.1 14.2 21.6 
Source: SUSENAS 1981, 1984 and 1987. 
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Table Â.7 Summary statistics for selected variables, 
urban off Java, 1981 
Income groups 
Medium Medium 
Low Low High High General Variable 
Average 
expenditure 
(ruplah) 
Per capita 
expenditure 
(ruplah) 
Per capita 
food exp. 
(ruplah) 
Non food 
exp. share 
(percent) 
Food 
exp. share 
(percent) 
18334 35728 61400 142705 51431 
3948 6888 11349 25245 9609 
1405 1796 2022 2515 1861 
62.7 73.4 81.3 88.3 75.2 
37.3 26.6 18.7 11.7 24.8 
Source: SUSENAS 1981, 1984 and 1987. 
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Table A.8 Summary statistics for selected variables, 
urban off Java, 1984 
Income groups 
Medium Medium 
Low Low High High General Variable 
Average 
expenditure 
(ruplah) 
Per capita 
expenditure 
(ruplah) 
Per capita 
food exp. 
(ruplah) 
Non food 
exp. share 
(percent) 
Food 
exp. share 
(percent) 
23469 44750 75655 165289 75212 
5326 9153 14548 28763 14227 
1838 2536 3131 4106 2969 
64,7 71.4 77.8 84.7 75.6 
35.3 28.6 22.2 15.3 24.4 
Source: SUSENAS 1981, 1984 and 1987. 
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Table A.9 Summary statistics for selected variables, 
urban off Java, 1987 
Variable 
Income groups 
Medium Medium 
Low Low High High General 
Average 
expenditure 
(ruplah) 
Per capita 
expenditure 
(ruplah) 
Per capita 
food exp. 
(ruplah) 
Non food 
exp. share 
(percent) 
Food 
exp. share 
(percent) 
35572 59925 96374 201297 104799 
7868 12409 18454 36249 19896 
2677 3527 4166 5133 4059 
64.6 70.9 77.0 84.3 75.7 
35.4 29.1 23.0 15.7 24.3 
Source: SUSENAS 1981, 1984 and 1987. 
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Table A.10 Household participation rates for food 
expenditures by Income group, urban 
Indonesia, 1981 
Income groups 
Medium Medium 
Food group Low Low High High General 
Percent 
Meats 60.9 86.8 90.4 93 .7 82.5 
Dairy 39.9 61.8 74.7 79 .3 62.4 
Rice 99.6 100.0 100.0 100 .0 99.9 
Fruits 91.8 98.0 97.6 98, .2 96.4 
Fish 97.4 100.0 99.7 97, .3 99.0 
Fresh fish 85.8 95.1 96.6 94, .6 93.3 
Dry fish 93.1 95.1 96.6 92, .8 94.8 
Palawlj a 97.0 98.6 99.7 99. ,1 98.6 
Cassava 58.8 57.8 52.9 56. 8 56.4 
Corn 40.8 42.8 45.7 45. 0 43.5 
Nuts 61.8 71.8 73.7 81. 1 71.1 
Wheat 18.5 35.9 37.5 38. 7 32.6 
Vegetables 99.6 100.0 100.0 99. 1 99.8 
Source: SUSENAS 1981, 1984 and 1987. 
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Table A.11 Household participation rates for food 
expenditures by Income group, urban 
Java, 1981 
Income groups 
Medium Medium 
Food group Low Low High High General 
Percent 
Meats 66.1 94.8 94.6 97.8 86.9 
Dairy 40.4 62.1 76.6 78.3 62.0 
Rice 100.0 100.0 100.0 100.0 100.0 
Fruits 93.6 98.3 96.4 97.8 96.3 
Fish 95.4 100.0 99.1 93.5 97.6 
Fresh fish 74.3 87.9 92.8 89.1 85.6 
Dry fish 90.8 97.4 97.3 91.3 94.8 
Palawij a 100.0 100.0 100.0 100.0 100.0 
Cassava 64.2 63.8 56.8 67.4 62.3 
Com 33.9 48.3 39.6 50.0 41.9 
Nuts 66.1 79.3 82.9 87.0 77.5 
Wheat 13.8 38.8 45.0 47.8 34.6 
Vegetables 100.0 100.0 100.0 97.8 99.7 
Source: SUSENAS 1981, 1984 and 1987. 
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Table A.12 Household participation rates for food 
expenditures by income group, urban 
off Java 1981 
Income groups 
Medium Medium 
Food group Low Low High High General 
Percent 
Meats 56.5 82.8 87.9 90.8 79.8 
Dairy 39.5 61.6 73.6 80.0 62.7 
Rice 99.2 100.0 100.0 100.0 99.8 
Fruits 90.3 97.8 98.4 98.5 96.5 
Fish 99.2 100.0 100.0 100.0 99.8 
Fresh fish 96.0 98.7 98.9 98.5 98.2 
Dry fish 95.2 94.0 96.2 93.8 94.9 
Palawija 94.4 97.8 99.5 98.5 97.7 
Cassava 54.0 54.7 50.5 49.2 52.7 
Corn 46.8 40.1 49.5 41.5 44.4 
Nuts 58.1 68.1 68.1 76.9 67.0 
Wheat 22.6 34.5 33.0 32.3 31.3 
Vegetables 99.2 100.0 100.0 100.0 99.8 
Source: SUSENAS 1981, 1984 and 1987. 
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Table A.13 Household participation rates for food 
expenditures by income group, urban 
Indonesia, 1984 
Income groups 
Medium Medium 
Food group Low Low High High General 
Percent 
Meats 66.9 88 .9 96.5 99.5 90.9 
Dairy 49.7 82 .8 94.0 97.7 85.6 
Rice 98.8 100 .0 100.0 100.0 99.8 
Fruits 94.1 99 .7 99.6 100.0 99.0 
Fish 97.0 99, ,7 100.0 100.0 99.5 
Fresh fish 85,2 97, ,9 99.3 100.0 97.2 
Dry fish 92.9 96, .3 95.7 94.9 95.4 
Palawij a 99.4 99, ,5 99.6 99.5 99.5 
Cassava 83.4 83. ,1 82.9 77.0 82.0 
Com 47.3 33. 8 33.3 38.7 36.2 
Nuts 70.4 81. 3 90.7 93.5 85.8 
Wheat 21.9 36. ,4 50.3 57.1 43.7 
Vegetables 100.0 100. 0 100.0 100.0 100.0 
Source: SUSENAS 1981, 1984 and 1987. 
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Table A.14 Household participation rates for food 
expenditures by income group, urban 
Java, 1984 
Income groups 
Medium Medium 
Food group Low Low High High General 
Percent 
Meats 67 .0 97.7 97.8 100.0 93.5 
Dairy 48 .9 86.6 94.2 99.0 86.1 
Rice 97 .7 100.0 100.0 100.0 99.7 
Fruits 92 .0 100.0 100.0 100.0 98.8 
Fish 95 .5 99.4 100.0 100.0 99.1 
Fresh fish 77. 3 95.9 98.7 100.0 94.9 
Dry fish 95. ,5 97.1 97.3 96.1 96.8 
FalawiJ a 100. ,0 100.0 100.0 100.0 100,0 
Cassava 85. 2 89.5 87.6 73.5 85.4 
Com 42. 0 34.9 35.4 38.2 36.7 
Nuts 64. 8 83.1 88.9 93.1 84.4 
Wheat 21. 6 34.3 51.8 46.1 41.2 
Vegetables 100. 0 100.0 100.0 100.0 100.0 
Source: SUSENAS 1981, 1984 and 1987. 
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Table A.15 Household participation rates for food 
expenditures by Income group, urban 
off Java, 1984 
Income groups 
Food group Low 
Medium 
Low 
Medium 
High High Genera! 
Percent 
Meats 66.7 81.6 95.5 99.1 88.8 
Dairy 50.6 79.7 93.9 96.5 85.3 
Rice 100,0 100.0 100.0 100.0 100.0 
Fruits 96.3 99.5 99.4 100.0 99.2 
Fish 98.8 100.0 100.0 100.0 99.9 
Fresh fish 93.8 99.5 99.7 100.0 99.0 
Dry fish 90.1 95.7 94.5 93.9 94.3 
Palawij a 98.8 99.0 99.4 99.1 99.2 
Cassava 81.5 77.8 79.4 80.0 79.3 
Com 53.1 32.9 31.8 39.1 35.7 
Nuts 76.5 79.7 92.0 93.9 87.0 
Wheat 22.2 38.2 49.2 67.0 45.8 
Vegetables 100.0 100.0 100.0 100.0 100.0 
Source; SUSENAS 1981, 1984 and 1987. 
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Table A.16 Household participation rates for food 
expenditures by income group, urban 
Indonesia, 1987 
Income groups 
Food group Low 
Medium 
Low 
Medium 
High High General 
Percent 
Meats 78.9 94.1 96.6 99.4 94.4 
Dairy 57.1 86.1 93.3 97.3 87.9 
Rice 100.0 99.8 100.0 100.0 99.9 
Fruits 98.3 98.0 100.0 100.0 99.2 
Fish 
Fresh fish 
Dry fish 
97.1 
90.9 
82.3 
99.5 
97.1 
86.8 
99.4 
98.8 
87.9 
100.0 
99.4 
85.2 
99.3 
97.5 
86.2 
Palawij a 99.4 99.5 99.8 100.0 99.7 
Cassava 
Com 
Nuts 
Wheat 
84.6 
25.1 
69.1 
29.1 
82.2 
30.8 
84.4 
41.8 
82.5 
33.1 
88.5 
51.6 
78.7 
34.6 
94.1 
57.7 
81.7 
31.8 
86.2 
47.5 
Vegetables 100.0 99.8 100.0 100.0 99.9 
Source: SUSENAS 1981, 1984 and 1987. 
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Table A.17 Household participation rates for food 
expenditures by Income group, urban 
Java, 1987 
Income groups 
Medium Medium 
Food group Low Low High High General 
Percent 
Meats 83.5 98.7 99.5 100 .0 96.9 
Dairy 51.6 86.7 91.9 96 .3 85.2 
Rice 100.0 99.4 100.0 100 .0 99.8 
Fruits 98.9 96.8 100.0 100. 0 99.0 
Fish 94.5 98.7 98.5 100, ,0 98.3 
Fresh fish 83.5 93.7 97.0 98, ,5 94.3 
Dry fish 87.9 85.4 91.4 89, .6 88.8 
Palawlj a 100.0 99.4 100.0 100. ,0 99.8 
Cassava 90.1 84.8 85.4 77. 8 84.2 
Com 23.1 31.0 33.8 28. 1 30.1 
Nuts 67.0 79.7 90.9 95. 6 85.2 
Wheat 25.3 34.2 58.1 58. 5 46.6 
Vegetables 100.0 99.4 100.0 100. 0 99.8 
Source: SUSENAS 1981, 1984 and 1987. 
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Table A.18 Household participation rates for food 
expenditures by Income group, urban 
off Java, 1987 
Income groups 
Medium Medium 
Food group Low Low High High General 
Percent 
Meats 73 .8 91.2 94.6 99.0 92.6 
Dairy 63 .1 85.7 94.3 99.0 89.7 
Rice 100 .0 100.0 100.0 100.0 100.0 
Fruits 97, .6 98.8 100.0 100.0 99.4 
Fish 100, .0 100.0 100.0 100.0 100.0 
Fresh fish 98, .8 99.2 100.0 100.0 99.6 
Dry fish 76. ,2 87.6 85.6 82.3 84.4 
Palawija 98. 8 99.2 99.7 100.0 99.6 
Cassava 78. 6 80.5 80.5 79.3 80.0 
Corn 27. 4 30.7 32.6 38.9 33.0 
Nuts 71. 4 87.3 86.9 93.1 87.0 
Wheat 33. 3 46.6 47.3 57.1 48.1 
Vegetables 
o
 
o
 
1—f 
0 . 100.0 100.0 100.0 100.0 
Source: SUSENAS 1981, 1984 and 1987, 
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Table A.19 Average shares of food groups by Income 
group, all urban Indonesia, 1981 
Income groups 
Medium Medium 
Food Group Low Low High High General 
Shares 
Meats 3.2 6.4 8.3 12.2 6.9 
Dairy .9 1.6 2.2 2.3 1.7 
Rice 40.0 32.8 28.6 24.6 32.3 
Fruits 3.4 4.4 5.0 5.4 4.4 
Fish 11.5 14.1 13.3 12.0 13.0 
Fresh fish 7.4 10.1 9.9 9.1 9.3 
Dry fish 4.1 4.0 3.4 2.9 2.6 
Palawij a 7.4 5.9 5.6 5.7 6.1 
Cassava .7 .4 .2 .2 .4 
Corn .8 .5 .5 .4 .5 
Nuts .7 .7 .8 .9 .8 
Wheat .1 .2 .2 .1 .2 
Vegetables 10.3 12.0 11.5 10.3 11.3 
Source: SUSENAS 1981, 1984 and 1987, 
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Table A.20 Average shares of food groups by Income 
group, urban Java, 1981 
Income groups 
Medium Medium 
Food Group Low Low High High General 
Shares 
Meats 2,9 6.0 9.5 13.6 7.1 
Dairy 1.0 1.7 2.5 2.2 1.8 
Rice 39.4 32.7 26.7 22.9 31.7 
Fruits 3.2 4.1 5.0 5.5 4.3 
Fish 6.4 8.4 8.1 8.5 7.8 
Fresh fish 3.0 4.5 4.6 5.3 4.2 
Dry fish 3.4 4.0 3.5 3.2 3.6 
Palawij a 9.4 8.6 7.3 7.5 8.3 
Cassava .6 .4 .2 .2 .4 
Com .3 .3 .2 .2 .3 
Nuts .6 .7 .9 1.0 .7 
Wheat .1 .1 .1 .1 .1 
Vegetables 10.1 10.8 10.2 9.2 10.2 
Source: SUSENAS 1981, 1984 and 1987. 
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Table A.21 Average shares of food groups by Income 
group, urban off Java, 1981 
Income groups 
Medium Medium 
Food Group Low Low High High General 
Shares 
Meats 3.4 6.5 7.6 11.2 6.7 
Dairy .9 1.5 2.1 2.4 1.7 
Rice 40.5 32.8 29.7 25.9 32.7 
Fruits 3.5 4.5 5.0 5.3 4.5 
Fish 16.1 16.9 16.5 14,5 16.4 
Fresh fish 11.3 12.9 13.2 11.7 12.6 
Dry fish 4.7 4.0 3.3 2.8 3.8 
Palawij a 5.6 4.5 4.6 4.4 4.7 
Cassava .9 .4 .3 .2 .4 
Corn 1.1 .6 .6 .6 .7 
Nuts .8 .7 .8 .8 .8 
Wheat .2 .3 .3 .2 .2 
Vegetables 10.4 12.6 12.4 11.1 11.9 
Source: SUSENAS 1981, 1984 and 1987. 
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Table A.22 Average shares of food groups by income 
group, all urban Indonesia, 1984 
Income groups 
Medium Medium 
Food Group Low Low High High General 
Shares 
Meats 2.9 5.0 7.6 10.5 6.7 
Dairy .9 2.1 3.0 4.2 2.6 
Rice 36.0 30.0 24.8 19.3 26.9 
Fruits 3.9 4.6 5.0 6.5 5.0 
Fish 9.1 11.3 11.5 10.1 10.9 
Fresh fish 6.1 8.6 9.0 8.3 8.4 
Dry fish 3.0 2.8 2.5 1.9 2.5 
Falawij a 8.6 6.6 6.0 5.7 6.5 
Cassava 1.0 .7 .5 .3 .6 
Com 1.7 .4 .3 .2 .5 
Nuts .8 .9 1.1 1.2 1.1 
Wheat .2 .3 .3 .4 .3 
Vegetables 10.7 10.3 10.2 9.2 10.1 
Source: SUSENAS 1981, 1984 and 1987. 
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Table A.23 Average shares of food groups by income 
group, urban Java, 1984 
Income groups 
Food Group Low 
Medium 
Low 
Medium 
High High Genera 
Shares 
Meats 2.8 5.7 8.4 10.7 7.2 
Dairy .8 2.2 3.1 4.4 2.7 
Rice 33.2 28.6 23.2 18,2 25.4 
Fruits 3.6 5.1 5.6 7.3 5.4 
Fish 6.1 6.3 6.9 6.6 6.5 
Fresh fish 3.1 3.8 4.7 5.1 4.3 
Dry fish 3.0 2.5 2.2 1.5 2.3 
Palawij a 11.0 8.2 7.0 5.9 7.8 
Cassava 1.0 .6 .4 .2 .5 
Com 2.2 .4 .1 .1 .5 
Nuts .7 .8 .9 .9 .9 
Wheat .1 .1 .2 .2 .2 
Vegetables 10.9 9.8 9.7 8.3 9.7 
Source: SUSENAS 1981, 1984 and 1987. 
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Table A.24 Average shares of food groups by income 
group, urban off Java, 1984 
Income groups 
Medium Medium 
Food Group Low Low High High General 
Shares 
Meats 3.0 4.4 7.0 10.3 6.3 
Dairy 1.0 1.9 2.8 4.0 2.6 
Rice 39.1 31.1 26.0 20.3 28.1 
Fruits 4.1 4.2 4.6 5.8 4.6 
Fish 12.3 15.5 14.8 13.2 14.5 
Fresh fish 9.3 12.5 12.0 11.1 11.7 
Dry fish 3.1 3.0 2.7 2.2 2.8 
Palawij a 6.0 5.2 5.3 5.6 5.4 
Cassava 1.1 .8 .6 .4 .7 
Com 1.1 .4 .5 .3 .5 
Nuts .9 1.1 1.3 1.6 1.2 
Wheat .2 .4 .4 .5 .4 
Vegetables 10.4 10.7 10.7 9.9 10.5 
Source: SUSENAS 1981, 1984 and 1987. 
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Table A.25 Average shares of food groups by Income 
group, all urban Indonesia, 1987 
Income groups 
Medium Medium 
Food Group Low Low High High General 
Shares 
Meats 3.7 5.7 7.6 10.7 7.3 
Dairy 1.4 2.8 3.4 4.4 3.2 
Rice 34.3 27.0 22.8 19,3 24.6 
Fruits 4.6 5.7 6.1 6.7 5.9 
Fish 9.4 11.1 11.2 10.2 10.7 
Fresh fish 7.2 9.1 9.6 9.0 9.0 
Dry fish 2.2 2.0 1.6 1.3 1.7 
Palawija 6.8 6.3 5.7 5.9 6.1 
Cassava .8 .6 .4 .4 .5 
Com .5 .3 .2 .4 .3 
Nuts .8 .9 1.1 1.4 1.1 
Wheat .2 .3 .3 .4 .3 
Vegetables 9.0 9.2 9.7 9.3 9.4 
Source: SUSENAS 1981, 1984 and 1987. 
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Table A.26 Average shares of food groups by Income 
group, urban Java, 1987 
Income groups 
Medium Medium 
Food Group Low Low High High General 
Shares 
Meats 3.9 6.8 8.4 11.4 8.0 
Dairy 1.4 2.9 3.5 4.6 3.2 
Rice 34.2 26.1 21.1 17.1 23.6 
Fruits 4.3 4.7 5.8 6.4 5.4 
Fish 5.4 5.7 6.4 7.1 6.2 
Fresh fish 3.1 4.1 4.8 5.9 4.6 
Dry fish 2.3 1.6 1.5 1.2 1.6 
Palawij a 7.8 7.8 6.9 6.0 7.1 
Cassava .6 .5 .3 .2 .4 
Corn .6 .1 .1 .1 .2 
Nuts .5 .7 .9 .9 .8 
Wheat .1 .2 .2 .2 .2 
Vegetables 9.1 9.1 9.3 8.8 9.1 
Source: SUSENAS 1981, 1984 and 1987. 
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Table A.27 Average shares of food groups by Income 
group, urban off Java, 1987 
Income groups 
Medium Medium 
Food Group Low Low High High General 
Shares 
Meats 3.6 5.0 7.0 10.2 6.8 
Dairy 1.4 2.8 3.4 4.3 3.2 
Rice 34.4 27.6 23.9 20.7 25.3 
Fruits 4.9 6.4 6.3 6.9 6.3 
Fish 13.6 14.4 14.4 12.3 13.8 
Fresh fish 11.6 12.2 12.7 11.0 12.0 
Dry fish 2.1 2.2 1.7 1.3 1.8 
Palawija 5.7 5.3 5.0 5.8 5.3 
Cassava 1.0 .6 .5 .5 .6 
Corn .4 .4 .3 .6 .4 
Nuts 1.0 1.1 1.2 1.6 1.2 
Wheat .4 .4 .3 .5 .4 
Vegetables 8.9 9.2 9.9 9.6 9.5 
Source: SUSENAS 1981, 1984 and 1987. 
196 
APPENDIX B 
The conditional demand systems (5.26) through (5.29) can be combined to 
obtain one unconditional set of demand equations using all N observations. 
In this case, the unconditional mean value of the expenditure shares is 
derived as the weighted average of the demand equations for the four regimes. 
4 
Ewi - S E (wJSJ P,(S:) i - 1 8 (B.l) 
i=4 
Equations for the unconditional values of each of the expenditure shares 
are obtained by adding a zero mean random disturbance term to each of the 
eight equations (B.l). These unconditional demand equations are 
8 
Wi - «il Mil + 2 7iji In pj Mil + Pn Mu In (X/P*) 
7 
+ «12 Mio + S 7ij2 In Pj Mio + )9i2 Mm In (X/P*) 
j-1 
6 
+ «13 Moi + S 7ij3 In Pj Moi + 7i83 Pa Mqi + Piz Moi In (X/P*) 
j-1 
6 
+ «14 Moo + s 7ij4 In Pj Moo + Moo In (X/P*) 
j-1 
+ A7 i +^1 i—1,...,6 (B.2) 
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8 
Wj - All " ^ 12 ~ ®71 ^ 11 2 
j-1 
77J1 In Pj M„ + M" In (X/P*) 
+ «72 ^ 10 + S 77J2 In Pj Mjo + ^ 72 *10 In (X/P*) 
j-1 
+ «7 (B.3) 
8 
Ws - A21 - A23 — «81 Mil + Z 7gji In Pj Mil + ^ 01 Mil A' 
j-1 
+ 1*83 *01 + S 7bj3 In Pj Mqi + 7883 In Pj Mqi + figi Mgi In (X/P*) 
j-1 
+ f, (B.4) 
and Eci - 0 i - 1,...,8 
Finally, the adding up, homogeneity and symmetry restrictions, 
equations (5.30), can also be imposed to this system of equations 
(B.2) through (B.4). 
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APPENDIX G 
Table C.l Parameter estimates of the AIDS model for the high 
income group 
Variables Meats Rice Fruits Dairy Fish 
Palawija Other 
crops Foods 
Non 
Foods 
Intercept .0250 .1411 .0345 .0104 .0537 .0283 .1805 .5264 
(3.5)" (21.0) (7.8) (3.5) (7.9) (7.1) (11.8) 
Region -.0005 -.0031 -.0014 .0003 -.0092 .0011 .0066 .0062 
(-.6) (-4.2) (-2.7) (.8) (-11.8) (2.6) (3.7) 
Year 84 -.0013 -.0004 .0008 .0020 .0006 .0018 .0123 
-
.0158 
(-1.1) (-.4) (1.0) (3.9) (.5) (2.6) (4.3) 
Year 87 -.0013 .0023 .0012 .0019 .0003 .0020 .0125 _ .0188 
(-1.0) (1.9) (1.5) (3.4) (.2) (2.8) (4.2) 
Children .0009 .0034 .0000 .0010 .0014 .0017 .0034 .0118 
(1.3) (5.3) (.0) (3.6) (2.0) (4.5) (2.1) 
Teenagers .0020 .0040 .0008 .0001 .0012 .0014 .0026 _ .0122 
(4.1) (8.8) (2.6) (.6) (2.4) (5.2) (2.3) 
Adults .0018 .0036 .0007 .0007 .0024 .0013 .0041 . .0145 
(3.4) (7.5) (2.0) (3.1) (4.6) (4.5) (3.4) 
Meat .0017 -.0037 .0007 .0015 .0036 .0009 .0007 .0053 
(-3.0) (1.0) (3.3) (4.6) (1.4) (.7) (  -2.6) 
Rice -.0037 .0183 -.0012 -.0010 -.0006 -.0015 .0024 . .0127 
(-3.0) (-1.7) (-1.8) (-.7) (-1.6) (2.7) (  -5.4) 
Fruits .0007 -.0012 .0043 .0001 .0001 -.0005 .0015 -.0050 
(1.1) (-1.7) (.4) (.1) (-1.2) (2.7) ( -4.2) 
Dairy .0015 -.0010 .0001 .0023 .0002 .0002 .0005 -.0039 
(3.3) (-1.8) (.4) (.7) (.8) (1.2) ( •  4.6) 
Fish .0036 -.0006 .0001 .0002 .0062 -.0011 .0030 ,0113 
(4.6) (-.7) (.1) (.7) (-2.5) (3.5) ( •  6.4) 
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Table C.l (continued) 
Falawija Other Non 
Variables Meats Rice Fruits Dairy Fish crops Foods Foods 
Palawij a .0009 -.0015 -.0005 .0002 -.0011 .0005 .0022 -.0008 
(1.4) (-1.6) (-1.2) (.8) (-2.5) (4.2) (-.7) 
Other .0007 .0024 .0015 .0005 .0030 .0022 .0131 -.0233 
Foods (.7) (2.7) (2.7) (1.2) (3.5) (4.2) (-6.8) 
Non -.0053 -.0127 -.0050 -.0039 -.0113 -.0008 -.0233 .0623 
Foods (-2.6) (-5.4) (-4.2) (-4.6) (-6.4) (-.7) (-6.8) 
Income -.0043 -.0186 -.0044 -.0027 -.0084 -.0039 -.0204 .0627 
(-3.9) (-17.2) (-6.2) (-5.5) (-7.6) (-6.0) (-8.1) 
" The numbers in parentheses are asymptotic t-ratios. 
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Table C.2 Parameter estimates of AIDS model for the medium 
high Income group 
Variables Meats Rice Fruits Dairy Fish 
Palawij, 
crops 
a Other 
Foods 
Non 
Foods 
Intercept .0703 
(5.9)" 
.2624 
(22.5) 
.0499 
(6.4) 
.0061 
(1.2) 
.1392 
(11.0) 
.0651 
(8.6) 
.2361 
(8.3) 
.1709 
Region .0005 
(.6) 
-.0043 
(-5.8) 
-.0013 
(-2.5) 
-.0001 
(-.4) 
-.0169 
(-20.1) 
.0040 
(8.2) 
.0100 
(5.4) 
.0082 
Year 84 -.0011 .0017 .0001 .0009 -.0032 .0003 .0012 .0002 
(-.9) (1.3) (.1) (1.6) (-2.5) (.4) (.4) 
Year 87 .0002 
(.1) 
.0051 
(3.0) 
.0034 
(3.5) 
.0018 
(2.7) 
-.0048 
(-3.3) 
.0001 
(.1) 
.0006 
(.1) 
-.0062 
Children .0010 
(1.6) 
.0078 
(13.5) 
.0013 
(3.1) 
.0009 
(3.3) 
.0031 
(4.4) 
.0014 
(3.5) 
.0034 
(2.4) 
-.0188 
Teenagers .0011 
(1.8) 
.0090 
(16.0) 
.0010 
(2.4) 
-.0001 
(-.8) 
.0016 
(2.3) 
.0022 
(5.9) 
.0014 
(1.0) 
-.0160 
Adults .0021 
(3.2) 
.0065 
(10.8) 
.0005 
(1.1) 
.0006 
(2.2) 
.0016 
(2.2) 
.0011 
(2.6) 
.0016 
(1.1) 
-.0140 
Meat .0033 -.0024 
(-2.3) 
.0010 
(1.7) 
.0007 
(1.8) 
.0040 
(5.5) 
.0006 
(.9) 
-.0002 
(-.1) 
-.0069 
(-2.7) 
Rice -.0024 
(-2.3) 
.0406 -.0019 
(-2.8) 
-.0013 
(-2.2) 
-.0013 
(-1.6) 
.0000 
(.0) 
-.0006 
(-.2) 
-.0331 
(-11.2) 
Fruits .0010 
(1.7) 
-.0019 
(-2.8) 
.0037 .0003 
(1.0) 
.0007 
(1.6) 
-.0011 
(-2.7) 
.0010 
(.8) 
-.0036 
(-2.2) 
Dairy .0007 
(1.8) 
-.0013 
(-2.2) 
,0003 
(1.0) 
.0033 .0004 
(1.1) 
-.0002 
(-.6) 
-.0017 
(-1.9) 
-.0014 
(-1.3) 
Fish .0040 
(5.5) 
-.0013 
(-1.6) 
.0007 
(1.6) 
.0004 
(1.1) 
.0078 .0000 
(.0) 
.0096 
(6.0) 
-.0212 
(-8.7) 
Palawij a .0006 
(.9) 
.0000 
(.0) 
-.0011 
(-2.7) 
-.0002 
(-.6) 
.0000 
(.0) 
.0003 .0063 
(4.4) 
-.0059 
(-3.4) 
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Table C.2 (continued) 
Palawij a Other Non 
Variables Meats Rice Fruits Dairy Fish crops Foods Foods 
Other -.0002 -.0006 .0010 -.0017 .0096 .0063 .0483 -.0627 
Foods (-.1) (-.2) (.8) (-1.9) (6.0) (4.4) (-9.1) 
Non -.0069 -.0331 -.0036 -.0014 ..0212 -.0059 -.0627 .1349 
Foods (-2.7) (-11.2) (-2.2) (-1.3) (-8.7) (-3.4) (-9.1) 
Income -.0130 -,0443 -.0077 -.0026 -.0196 -.0084 -.0132 .1088 
(-6.9) (-25.0) (-6.2) (-3.3) (-9.4) (-7.2) (-3.1) 
The numbers In parentheses are asymptotic t-ratlos. 
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Table C.3 Parameter•estimates of AIDS model for the medium 
low Income group 
Palawij a Other Non 
Variables Meats Rice Fruits Dairy Fish crops Foods Foods 
Intercept .1226 .3502 .0552 .0289 .1333 .0657 .1435 .1008 
(7.5)' (15.8) (4.7) (4.1) (6.2) (5.7) (3.3) 
Region -.0003 -.0070 -.0032 -.0004 -.0225 .0058 .0037 .0239 
(-.3) (-4.9) (-4.1) (-9) (-15.5) (7.7) (1.3) 
Year 84 -.0058 .0047 .0004 -.0002 -.0041 .0013 .0134 -.0097 
(-3.9) (2.1) (.4) (-.3) (-2.2) (1.2) (3.1) 
Year 87 -.0031 .0066 .0046 .0008 -.0040 .0021 .0175 -.0246 
(-1.8) (2.5) (3.7) (1.0) (-2.0) (1.6) (3.3) 
Children -.0001 .0127 .0004 .0006 .0061 .0018 .0054 -.0268 
(-.1) (12.4) (.7) (1.7) (5.2) (3.1) (2.7) 
Teenagers .0003 .0142 .0000 -.0007 .0010 .0016 .0020 -.0185 
(.4) (14.7) (.1) (-2.0) (.9) (2.9) (1.1) 
Adults .0013 .0085 .0009 .0005 .0053 .0021 .0004 -.0190 
(1.2) (6.5) (1.1) (1.1) (3.5) (2.9) (.2) 
Meats .0069 -.0004 .0020 .0004 .0006 -.0009 .0040 -.0127 
(-.2) (2.7) (.8) (.7) (-1.1) (1.5) (-3.5) 
Rice -.0004 .0505 -.0016 -.0013 -.0026 .0001 -.0032 -.0416 
(-.2) (-1.3) (-1.4) (-2.2) (.1) (-.6) (-6.8) 
Fruits .0020 -.0016 .0035 .0010 .0015 -.0019 .0025 -.0070 
(2.7) (-1.3) (2.7) (2.5) (-3.2) (1.3) (-2.7) 
Dairy .0004 -.0013 .0010 .0043 .0014 .0003 -.0005 -.0056 
(.8) (-1.4) (2.7) (3.8) (.6) (-.4) (-3.3) 
Fish .0006 -.0026 .0015 .0014 .0104 .0004 .0062 -.0180 
(.7) (-2.2) (2.5) (3.8) (.7) (3.0) (-5.2) 
Palawij a -.0009 .0001 -.0019 .0003 .0004 .0006 .0027 -.0013 
(-1.1) (.1) (-3.2) (.6) (.7) (1.2) (-.5) 
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Table C.3 (continued) 
Palawij a Other Non 
Variables Meats Rice Fruits Dairy Fish crops Foods Foods 
Other .0040 -.0032 .0025 -.0005 .0062 .0027 .0220 -.0338 
Foods (1.5) (-.6) (1.3) (-.4) (3.0) (1.2) (-3.0) 
Non -.0127 -.0416 -.0070 -.0056 -.0180 -.0013 -.0338 .1200 
Foods (-3.5) (-6.8) (-2.7) (-3.3) (-5.2) (-.5) (-3.0) 
Income -.0214 -.0648 -.0088 -.0066 -.0213 -.0102 -.0064 .1395 
(-7.9) (-18.8) (-4.3) (-5.6) (-5.5) (-5.4) (-1.0) 
® The numbers in parentheses are asymptotic t-ratios. 
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Table C.4 Conditional parameter estimates of the AIDS model 
for the low income group, share of meats>0 and 
share of dairy products>0 
Meats Rice Fruits Dairy Fish 
Palawija 
crops 
Other 
Foods 
Non 
Foods 
Intercept .0557 .4681 .0705 -.0050 .1575 .0315 .2028 .0189 
( 2 . 5 )"  (7.7) (3.7) (-.5) (4.2) (1.6) (3.4) 
Meat .0090 -.0186 -.0024 .0007 .0043 .0016 .0034 .0020 
(-3.8) (-1.8) (.9) (3.0) (1.0) (1.0) (3) 
Rice -.0186 .0817 -.0031 -.0026 -.0044 .0058 -.0350 -.0237 
(-3.8) (-.8) (-1.1) (-1.1) (1.2) (-2.8) (-1.2) 
Fruits -.0024 -.0031 .0045 .0001 .0023 -.0047 -.0002 .0036 
(-1.8) ( - 8 )  (.1) (1.9) (-3.6) (-.1) (.7) 
Dairy .0007 -.0026 .0001 .0050 .0018 -.0007 -.0029 -.0014 
(.9) (-1.1) (.1) (2.9) (-.8) (-1.7) (-.5) 
Fish .0043 -.0044 .0023 .0018 .0137 -.0024 .0046 -.0200 
(3.0) (-1.1) (1.9) (2.9) (-1.8) (1.2) (-2.7) 
Palawij a .0016 .0058 -.0047 -.0007 -.0024 -.0022 -.0056 .0082 
crops (1.0) (1.2) (-3.6) (-.8) (-1.8) (-1.4) (1.5) 
Other .0034 -.0350 -.0002 -.0029 .0046 -.0056 .0036 .0320 
Foods (1.0) (-2.8) (-.1) (-1.7) (1.2) (-1.4) (1.8) 
Non .0020 -.0237 .0036 -.0014 -.0200 .0082 .0320 -.0008 
Foods (.3) (-1.2) (.7) (-.5) (-2.7) (1.5) (1.8) 
Income -.0105 -.0748 -.0074 -.0011 -.0298 -.0020 -.0023 .1280 
(-2.7) (-6.9) (-2.1) (-7) (-4.3) (-.6) (-.2) 
CTMEAT -190.2 14.1 425.4 -87.8 -235.6 74.0 
(-1.5) (.4) (5.8) (-2.2) (-1.8) 
CTMILK -911.8 -560.2 -917.7 -84.8 -1371 3846.2 
(-1.8) (-3.7) (-3.1) (-.5) (-2.5) 
® The numbers in parentheses are asymptotic t-ratios. 
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Table C.5 Conditional parameter estimates of the AIDS model 
for the low income group, share of meats>0 and 
share of dairy products-0 
Palawij a Other Non 
Meats Rice Fruits Fish crops Foods Foods 
Intercept .0302 .7644 .0407 .0324 .0983 .4501 -.4161 
(1.7)" (12.4) (2.8) (.9) (4.0) (6.8) 
Meat .0016 -.0035 -.0006 .0045 .0034 -.0010 -.0043 
(-.7) (-.5) (3.6) (1.8) (-.2) (-.6) 
Rice -.0035 .0488 -.0026 .0014 .0003 .0370 -.0815 
(-.7) (-.6) (.3) (.1) (2.2) (-3.1) 
Fruits -.0006 -.0026 .0036 .0015 -.0007 .0035 -.0046 
(-.5) (-.6) (1.5) (-.5) (.8) (-.8) 
Fish .0045 .0014 .0015 .0142 -.0021 .0024 -.0219 
(3.6) (3) (1.5) (-1.2) (.6) (-3.3) 
Palawij a .0034 .0003 -.0007 -.0021 -.0098 .0043 .0045 
crops (1.8) (.1) (-.5) (-.5) (.7) (.6) 
Other -.0010 .0370 .0035 .0024 .0043 .0485 -.0947 
Foods (-.2) (2.2) (.8) (.6) (.7) (-4.0) 
Non -.0043 -.0815 -.0046 -.0219 .0045 -.0947 .2025 
Foods (-.6) (-3.1) (-.8) (-3.3) (.6) (-4.0) 
Income -.0052 -.1192 -.0046 -.0088 -.0147 -.0509 .2033 
(-1.9) (-10.4) (-1.7) (-1.2) (-3.1) (-4.6) 
CTMEAT -604.9 -9.98 196.4 -91.2 -433.6 943.1 
(-3.6) (-3) (2.2) (-1.4) (-2.5) 
CTMILK 801.3 53.2 186.9 188.0 674.4 -1904 
(3.1) (.9) (1.4) (1.8) (2.4) 
' The numbers in parentheses are asymptotic t-ratios. 
206 
Table C.6 Conditional parameter estimates of the AIDS model 
for the low income group, share of meats-0 and 
share of dairy products>0 
Rice Fruits Dairy Fish 
Palawij a 
crops 
Other 
Foods 
Non 
Foods 
Intercept .4323 .0008 .0081 .0954 .1318 .3790 -.0474 
(3.3)' (0) (.5) (1.6) (2.2) (2.8) 
Rice -.0718 -.0002 -.0070 -.0183 .0228 .0421 .0324 
(-0) (-1.4) (-2.0) (2.1) (1.7) (.7) 
Fruits -.0002 -.0017 -.0016 -.0043 -.0043 -.0052 .0174 
(0) (-1.2) (-1.7) (-1.4) (-.8) (1.5) 
Dairy -.0070 -.0016 ,0093 .0005 .0011 -.0015 -.0009 
(-1.4) (-1.2) (.5) (.8) (-.4) (-.1) 
Fish -.0183 -.0043 .0005 .0163 .0029 -.0073 .0102 
(-2.0) (-1.7) (.5) (.7) (-1.0) (.7) 
Palawij a .0228 -.0043 .0011 .0029 -.0141 -.0061 -.0023 
crops (2.1) (-1.4) (.8) (.7) (-.7) (-.1) 
Other .0421 -.0052 -.0015 -.0073 -.0061 .0403 -.0625 
Foods (1.7) (-.8) (-.4) (-1.0) (-.7) (-1.7) 
Non .0324 .0174 -.0009 .0102 -.0023 -.0625 .0056 
Foods (.7) (1.5) (-.1) ( 7 )  (-.1) (-1.7) 
Income -.0342 .0046 -.0045 -.0009 -.0292 -.0449 .1090 
(-1.7) (.8) (-1.8) (-.1) (-2.8) (-2.4) 
CTMEAT -123.9 -50.3 -365.5 -1.0 200.0 340.7 
(-.9) (-1.3) (-4.1) (-0) (1.7) 
CTMILK 112.9 38.0 323.6 64.8 -224.3 -314.9 
( . 8 )  (.9) (3.4) (.8) (-1.8) 
• The numbers in parentheses are asymptotic t-ratios. 
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Table C.7 Conditional parameter estimates of the AIDS model 
for the low income group, share of meats-0 and 
share of dairy products-0 
Palawlj a Other Non 
Rice Fruits Fish crops Foods Foods 
Intercept 
Rice 
Fruits 
Fish 
Falawij a 
crops 
Other 
Foods 
Non 
Foods 
Income 
CTMEAT 
CTMILK 
.3016 
(2 .8 )"  
.0769 
-.0038 
(-.7) 
.0024 
(.4) 
.0178 
(1.9) 
-.0152 
( - . 6 )  
-.0782 
(-2.1) 
-.0938 
(-5.5) 
1056.5 
(2.3) 
4498.0 
(2.1) 
.0448 
(2.1) 
-.0038 
(-.7) 
.0014 
.0019 
(1.7) 
-.0057 
(-3.2) 
.0133 
(2.7) 
-.0071 
(-1.1) 
-.0007 
( - . 2 )  
-6.7 
( - . 1 )  
-54.8 
(-.1) 
.0981 
(2.4) 
.0024 
( .4 )  
.0019 
(1.7) 
.0254 
-.0018 
(-.7) 
.0069 
(1.3) 
-.0349 
(-4.0) 
-.0186 
(-1.9) 
89.5 
(.4) 
1866.7 
(1.8) 
.0038 
( . 1 )  
.0178 
(1.9) 
-.0057 
(-3.2) 
-.0018 
(-7) 
-.0115 
-.0153 
(-1.9) 
.0164 
(1.4) 
-.0257 
(-3.4) 
593.9 
(3.0) 
2036.3 
( 2 . 2 )  
.3040 
(2.4) 
-.0152 
( - . 6 )  
.0133 
(2.7) 
.0069 
(1.3) 
-.0153 
(-1.9) 
.0661 
-.0559 
(-1.7) 
-.0468 
(-3.2) 
939.8 
(2.0) 
3435.9 
(1.6) 
.2478 
-.0782 
(-2.1) 
-.0071 
(-1.1) 
-.0349 
(-4.0) 
.0164 
(1.4) 
-.0559 
(-1.7) 
.1596 
.1855 
-2673 
-11782 
" The numbers in parentheses are asymptotic t-ratios. 
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Table C.8 Blvarlate problt explanation of 
participation In meats and 
dairy consumption 
Variables Consumption Consumption 
of meats of dairy 
Intercept -.133 -.184 
(-.3)' (-.5) 
Regions .374 -.368 
(2.2) (-2.3) 
Regions .535 -.812 
(2.7) (-4.1) 
Regions .088 -.105 
(.3) (-.4) 
Region? -.302 .978 
(-1.3) (.4) 
Regions -.594 .100 
(-.6) (.1) 
T84 .129 .332 
(.9) (2.3) 
T87 .450 .428 
(3.0) (3.0) 
Demol -. 066 .078 
(-.6) (.7) 
Demo2 .206 -.072 
(2.0) (-.7) 
Demo3 .697 .113 
(.5) (.9) 
Rho (correlation coefficient) .434 
( 6 . 6 )  
' The numbers In parentheses are asymptotic 
t-ratlos. 
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APPENDIX D 
Table D.l Parameter estimates of the AIDS model for the high 
income group, including demographic variables, share of meats>0 
and share of dairy products>0 
Palawij a Other Non 
Variables Meats Rice Fruits Dairy Fish crops Foods Foods 
Intercept .0624 .6302 .0746 .0070 .2085 .0223 .3512 -.3562 
(2.5)" (7.9) (2.7) (.6) (4.2) (.7) (3.6) 
Region -.0039 -.0316 -.0050 .0011 -.0215 .0052 -.0197 .0754 
(-1.8) (-4.1) (-1.9) (1.2) (-4.6) (1.8) (-2.0) 
Year 84 -.0022 -.0339 -.0035 -.0032 -.0095 -.0012 -.0242 .0777 
(-.8) (-3.7) (-1.1) (-2.4) (-1.7) (-.3) (-2.1) 
Year 87 .0012 -.0471 .0011 -.0024 -.0067 -.0001 -.0431 .0970 
(.4) (-2.9) (.2) (-1.5) (-.6) (-.0) (-2.2) 
Children -.0012 .0156 -.0003 -.0003 -.0005 .0014 .0017 -.0163 
(-.7) (4.1) (-2) (-5) (-.2) (1.0) (.4) 
Teenagers .0000 .0075 . 0004 .0003 .0047 .0020 -.0113 -.0036 
• (.0) (1.5) (.2) (4) (1.4) (1.0) (-1.9) 
Adults -.0011 -.0035 .0015 .0005 -.0002 .0028 -.0116 -.0116 
(-.5) (-.6) (.7) (.6) (.0) (1.3) (-1.8) 
Meat .0084 -.0165 -.0027 .0003 ,0033 .0019 .0001 .0053 
(-3.4) (1.9) (.3) (2.2) (1.1) (.0) (.7) 
Rice -.0165 .0594 -.0008 -.0016 -.0113 .0049 -.0269 -.0072 
(-3.4) (-2) (-.6) (-3.2) (1.0) (-1.6) (-.3) 
Fruits -.0027 - .0008 .0043 .0000 .0011 -.0045 -.0032 .0059 
(1.9) (-.2) (.0) (.9) (-3.3) (-.7) (.9) 
Dairy .0003 -.0016 .0000 .0050 .0017 -.0001 .0015 -.0066 
(.3) (-.6) (.0) (2.5) (-.2) (.5) (-1.8) 
Fish .0033 -.0113 .0011 .0017 .0093 -.0023 -.0007 -.0010 
(2.2) (-3.2) (.9) (2.5) (-1.7) (-.2) (-.1) 
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Table D.l (continued) 
Palawlja Other Non 
Variables Meats Rice Fruits Dairy Fish crops Foods Foods 
Palawlj a .0019 .0049 -.0045 -.0001 -.0023 -.0012 .0035 -.0023 
(1.1) (1.0) (-3.3) (-.2) (-1.7) (.6) (-.3) 
Other .0001 -.0269 -.0032 .0015 -.0007 .0035 -.0153 .0410 
Foods (.0) (-1.6) (-.7) (.5) (-.2) (.6) (1.4) 
Non .0053 -.0072 .0059 -.0066 -.0010 -.0023 .0410 -.0352 
Foods (.7) (-.3) (.9) (-1.8) (-.1) (-.3) (1.4) 
Income -.0115 -.0748 -.0092 -.0016 -.0324 -.0024 .0009 .1310 
(-2.8) (-7.8) (-2.6) (-.9) (-5.0) (-.6) (.1) 
CTMEAT -1018.9 -3.691 197.4 10.8 -1093.7 1908.1 
(-3.4) (.0) (1.0) (.1) (-3.1) 
CTMILK -2816.5 -531.1 -1325.2 190.8 -3926.6 8408.6 
(-3.1) (-1.7) (-2.2) (.6) (-3.6) 
" The numbers In parentheses are asymptotic t-ratlos. 
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Table D.2 Parameter estimates of the AIDS model for the high 
income group, including demographic variables, 
share of meats>0 and share of dairy products-0 
Palawlj a Other Non 
Variables Meats Rice Fruits Fish crops Foods Foods 
Intercept -.0031 .5327 .0241 .0347 .1111 .6126 -.3122 
(-.1)» (7.5) (1.2) (.9) (3.7) (4.8) 
Region -.0047 -.0287 .0001 -.0135 .0090 -.0290 .0089 
(-2.2) (-4.6) (.0) (-2.8) (2.8) (3.5) 
Year 84 .0011 .0486 .0057 ..0065 .0009 -.0128 -.0369 
(.3) (3.4) (1.4) (7) (.1) (-.6) 
Year 87 .0022 .0746 .0148 -.0013 -.0002 .0056 -.0957 
(.5) (3.2) (2.2) (-.1) (.0) (.2) 
Children .0010 .0245 -.0019 .0044 -.0025 -.0001 -.0254 
(.6) (5.4) (-1.4) (1.2) (-1.1) (.0) 
Teenagers -.0013 .0113 .0025 .0033 .0036 -.0008 -.0186 
(-.8) (2.3) (1.7) (.8) (1.4) (-.1) 
Adults .0035 .0237 .0033 -.0019 .0004 .0044 -.0334 
(1.7) (3.6) (1.7) (-.4) (.1) (.6) 
Meat .0021 ,0048 -.0007 .0034 .0034 -.0075 -.0055 
(1.0) (-.5) (2.6) (1.8) (-1.1) (-.7) 
Rice .0048 .0416 -.0077 -.0031 .0029 -.0125 -.0260 
(1.0) (-1.9) (-.9) (.5) (-.5) (-1.0) 
Fruits -.0007 -.0077 .0038 .0009 -.0002 .0019 .0019 
(-.5) (-1.9) (.9) (-.1) (.3) (.3) 
Fish .0034 -.0031 .0009 .0117 -.0006 .0025 -.0148 
(2.6) (-.9) (.9) (-.3) (.6) (-2.3) 
Palawlj a .0034 .0029 -.0002 -.0006 -.0099 .0117 -.0073 
(1.8) (.5) (-.1) (-.3) (1.6) (-.8) 
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Table D.2 (continued) 
FalawlJ a Other Non 
Variables Meats Rice Fruits Fish crops Foods Foods 
Other -.0075 -.0125 .0019 .0025 .0117 .1355 -.1315 
Foods (-1.1) (-.5) (.3) (.6) (1.6) (-2.7) 
Non -.0055 -.0260 .0019 -.0148 -.0073 -.1315 .1832 
Foods (-.7) (-1.0) (.3) (-2.3) (-8) (-2.7) 
Income -.0029 -.1201 -.0052 -.0071 -.0164 -.0480 .1996 
(-.8) (-12.7) (-1.9) (-1.0) (-3.4) (-4.1) 
CTMEAT -132.8 183.5 122.4 -1.4 212.0 -383.7 
(-.5) (2.2) (.5) (.0) (.6) 
CTMILK 80.0 -187.4 292.0 88.1 -223.0 -49.7 
(.2) (-1.6) (.9) (.4) (-.5) 
" The numbers in parentheses are asymptotic t-ratios. 
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Table D.3 Parameter estimates of the AIDS model for the high 
Income group, Including demographic variables, 
share of meats-0 and share of dairy products>0 
PalawlJ a Other Non 
Variables Rice Fruits Dairy Fish crops Foods Foods 
Intercept .2780 -.0475 -.0004 .1154 .1521 .7251 -.2229 
(7.9)' (-1.1) (.0) (1.3) (2.0) (4.5) 
Region -.0561 -.0099 -.0052 -.0013 -.0254 .0738 .0243 
(-3.0) (-1.2) (-2.7) (-.1) (-1.7) (3.1) 
Year 84 -.0101 .0014 .0005 -.0066 .0003 -.0387 .0533 
(-.6) (.2) (.1) (-.6) (.0) (-1.6) 
Year 87 -.0175 -.0010 .0022 -.0112 .0063 -.0361 .0573 
(-.7) (-.1) (.6) (-.6) (.4) (-.9) 
Children .0148 -.0010 -.0005 .0070 .0006 .0054 -.0264 
(2.0) (-.3) (-.4) (1.0) (.1) (.6) 
Teenagers .0331 -.0083 -.0016 .0047 -.0096 .0257 -.0439 
(2.7) (-1.6) (-1.1) (.4) (-1.0) (1.7) 
Adults -.0100 .0023 -.0022 .0065 .0038 .0065 -.0068 
(-1.2) (.7) (-1.5) (.8) (.5) (.6) 
Rice -.0393 .0043 -.0058 -.0152 .0051 .0079 .0432 
(.6) (-1.2) (-1.9) (.6) (.2) (1.2) 
Fruits .0043 .0004 -.0006 -.0077 -.0031 -.0155 .0223 
(.6) (-.4) (-2.3) (-.9) (-1.5) (1.8) 
Dairy -.0058 -.0006 .0073 -.0010 .0012 -.0083 .0071 
(-1.2) (-.4) (-.7) (.9) (-1.2) (1.0) 
Fish -.0152 -.0077 -.0010 .0200 -.0002 .0113 -.0072 
(-1.9) (-2.3) (-.7) 
Palawlj a .0051 
( . 6 )  
-.0031 
(-.9) 
.0012 
(.9) 
-.0002 
( . 0 )  
( . 0 )  
-.0160 
(1.1) 
-.0070 
(-.7) 
(-.5) 
.0201 
(1.3) 
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Table D.3 (continued) 
Palawlja Other Non 
Variables Rice Fruits Dairy Fish crops Foods Foods 
Other 
Foods 
Non 
Foods 
Income 
CTMEAT 
CTMILK 
.0079 
( 2 )  
.0432 
(1.2) 
-.0358 
( - 2 . 0 )  
305,0 
(1.7) 
- 2 8 6 . 8  
(-1.8) 
-.0155 
(-1.5) 
.0223 
(1.8) 
.0087 
(1.1)  
14.9 
( . 2 )  
-10.6 
( - . 2 )  
-.0083 
(-1.2) 
.0071 
(1.0) 
-.0029 
(-1.0) 
.0113 
(1.1) 
-.0072 
(-.5) 
-.0044 
(-.3) 
-306.7 
(-1.8) 
268.5 
(1.7) 
-.0070 
(-.7) 
.0201 
(1.3) 
-.0381 
(-2.5) 
172.4 
(1.1) 
-76.5 
( - . 6 )  
.1662 
-.1545 
(-2.7) 
-.0554 
(-2.4) 
-194.2 
(-.9) 
89.1 
(.4) 
-.1545 
(-2.7) 
.0689 
.1279 
8 . 8  
16.3 
' The numbers in parentheses are asymptotic t-ratios. 
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Table D.4 Parameter estimates of the AIDS model for the high 
Income group, Including demographic variables, 
share of meats-0 and share of dairy products-0 
Palawija Other Non 
Variables Rice Fruits Fish crops Foods Foods 
Intercept .5226 .0348 -.0279 .0239 .2805 .1661 
(2.6)" (.8) (-.2) (.2) (1.2) 
Region -.0123 -.0040 -.0156 .0039 .0002 .0278 
(-.9) (-1.5) (-2.1) (.6) (.0) 
Year 84 .0364 .0037 -.0263 .0015 .0107 -.0260 
(1.4) (.7) (-1.6) (.1) (.4) 
Year 87 .0805 .0071 -.0364 .0036 -.0056 -.0492 
(1.7) (.7) (-1.3) (.2) (-.1) 
Children .0374 .0012 .0000 -.0037 -.0124 -.0225 
(4.5) (.7) (.0) (-.9) (-1.5) 
Teenagers .0181 -.0017 -.0065 -.0009 -.0037 -.0054 
(1.4) (-.6) (-.8) (-.1) (-.3) 
Adults .0202 .0002 -.0077 .0006 .0098 -.0231 
(1.6) (.1) (-.9) (.1) (.8) 
Rice .0544 -.0059 -.0027 .0254 -.0136 -.0577 
(-1.0) (-.4) (2.7) (-.4) (-1.1) 
Fruits -.0059 .0006 .0013 -.0053 .0054 .0039 
(-1.0) (1.0) (-2.7) (.8) (.4) 
Fish -.0027 .0013 .0196 -.0014 .0113 -.0281 
(-.4) (1.0) (-.5) (1.8) (-2.7) 
Palawija .0254 -.0053 -.0014 -.0114 -.0149 .0075 
(2.7) (-2.7) (-.5) (-1.5) (.5) 
Other -.0136 .0054 .0113 -.0149 .0587 -.0468 
Foods (-.4) (.8) (1.8) (-1.5) (-.7) 
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Table D.4 (continued) 
Palawij a Other Non 
Variables Rlce Fruits Flsh crops Foods Foods 
Non -.0577 .0039 -.0281 .0075 -.0468 .1212 
Foods (-1.1) (.4) (-2.7) (.5) (-.7) 
Income -.1028 -.0005 -.0173 -.0247 -.0424 .1877 
(-6.6) (-.2) (-1.8) (-3.1) (-2.7) 
CTMEAT -577.2 -45.2 1067.9 457.8 835.4 -1738.7 
(-.5) (-.2) (1.4) (.7) (.7) 
CTMILK -2747.2 -286.8 5887.9 1542.2 2878.9 -7275.0 
(-.5) (-.3) (1.8) (.6) (.6) 
' The numbers in parentheses are asymptotic t-ratlos. 
Table D.5 Conditional price and income elasticities of demand for the low 
income group (Smeat>0 and Smilk>0) 
MEATS RICE FRUITS MILK FISH PALA OFOOD NFOOD INCOME 
MEATS -.51 -.50 -.10 .03 .50 .17 .05 -.05 .21 
RICE -.15 -. 88 .16 .00 .32 .19 -.49 -1.03 -.64 
FRUITS -.12 .56 -.71 .02 .36 -.34 -.22 .08 .23 
MILK .12 -.06 .04 .28 .57 -.02 .40 -1.92 .58 
FISH .54 1.08 .33 .17 -1.07 -.05 .09 -1.30 -1.32 
PALA .09 .28 -.17 .00 -.06 -1.05 .15 -.14 .90 
OFOOD .00 -.39 -.05 .02 -.01 .05 -1.22 .59 1.01 
NFOOD -.01 -.14 -.01 -.01 -.06 -.01 .04 -1.39 1.16 
Source: SUSENAS 1981, 1984 and 1987. 
Table D.6 Conditional price and income elasticities of demand for the 
low income group (Smeat>0 and Smilk-0) 
MEATS RICE FRUITS FISH PALA OFOOD NFOOD INCOME 
MEATS -. 86 .60 -.03 .24 .27 -.39 -. 64 .81 
RICE .05 -1.38 .01 .04 .13 .30 -.96 .42 
FRUITS -.02 -.01 -. 86 .05 .03 .19 -.20 .81 
FISH .21 .41 .09 -.34 .05 .40 -1.46 .58 
PALA .14 .87 .04 .03 -1.40 .73 -1.03 .45 
OFOOD -.04 .43 .04 .05 .16 o
 
vo
 
-1.54 .63 
NFOOD -.02 -.54 -.02 -. 06 b
 00
 
- .44 -1.58 1.35 
Source: SUSENAS 1981, 1984 and 1987. 
Table D.7 Conditional price and income elasticities of demand for the low 
income group (Smeat-0 and Smilk>0) 
RICE FRUITS MILK FISH PAIA OFOOD NFOOD INCOME 
RICE -1.81 .02 .07 -.20 .31 .52 .39 .42 
FRUITS .07 -1.06 -.11 -1.04 -.82 -2.66 3.34 2.09 
MILK -.83 -.15 .32 -.14 .44 -1.16 1.02 .47 
FISH - .44 
CM 
-.03 -.34 .05 .47 -.31 .86 
PAIA 2.32 -. 68 .28 .29 -4.31 2.04 .00 -3.15 
OFOOD .28 -.18 -. 06 .14 .13 .25 -1.62 .51 
NFOOD -.01 .04 .00 
CM O
 - .04 -.31 -1.25 1.17 
Source: SUSENAS 1981, 1984 and 1987. 
Table D.8 Conditional price and income elasticities of demand for 
the low income group (Smeat-0 and Smilk-0) 
RICE FRUITS FISH PALA OFOOD NFOOD INCOME 
RICE -1.13 -.02 .06 .25 .19 -.85 .53 
FRUITS -.31 -.96 .08 -.30 .33 .20 .97 
FISH -1.61 -.14 -2.42 w
 
o
 
-1.78 4.28 2.49 
PALA 1.64 -.14 .08 -1.49 -.04 -. 68 .28 
OFOOD .32 .05 .15 -.02 -.62 -.81 .66 
NFOOD -.47 .00 -.09 -.07 ro
 
-1.56 1.30 
Source: SUSENAS 1981, 1984 and 1987. 
